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Sir,

I have the honour to place in your hands the

Report on the " Cause and Mode of Diffusion of Epidemic

Cholera," which was undertaken by me in compliance with

a Resolution of the Cholera Committee in the summer of

the year 1 849. It is due to the College, and also to myself,

that the circumstances which have so long delayed its com-

pletion should now be explained.

The replies of Members of the Profession in all parts of

the country to the circular letters and series of questions

])repared by Dr. Gull and myself, and issued in the name
of the Cholera Committee, were not received until the end

of the year 1849 and the beginning of the year 1850.

They were more than four hundred in number, and were

in many instances of considerable length. It was necessary

to extract from them the statements relating to the several

topics which were to be treated of, and subsequently, as

these extracts would have been far too voluminous for pub-

lication, to abstract and tabulate, for the sake of more easy

reference, the facts detailed in them. In this work, of

course, much time was consumed.

Many of the communications bore proof of having

been prepared with great care and after searching inquiry.

They afforded very valuable evidence with regard to several
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questions of high interest and importance, and entitle the

Gentlemen who so readily and zealously lent their aid in

promoting the objects of the Cholera Committee to the best

thanhs of the College. These communications were, how-

ever, necessarily defective in that kind of information from

which alone the course ©f the epidemic in England in the

years 1848 and 1849, could be safely deduced, namely,

statistical facts. I had, therefore, to seek for further mate-

rials from different public offices ; and consulted many
publications on the subject of Cholera. The Reports

of Dr. Sutherland and Mr. Grainger to the General Board

of Health, which were issued, the one in 1850, the other

in 1851, were, in particular, found replete with valu-

able matter, raore especially in relation to sanitary ques-

tions. But my hopes of gathering from these different

sources the statistics of the epidemic were wholly dis-

appointed. It had, however, in the meantime become

known to me, that the data at the command of the Re-

gistrar-General would be published under the superintend-

ence of Mr. Farr ; and being now sure that no satisfactory

report on Cholera, such as I believed to be desired by the

Cholera Committee, could be prepared without reference to

those data, I determined to wait until they should be made

available.

Mr. Farr's most able and elaborate "Report on the Mor-

tality of Cholera in England in 1848-49," was not published

until the spring of last year. My attention was then imme-

diately given to the facts and generalisations it contained ;

and the preparation of the Report I had undertaken was

proceeded with. It was, even, in part printed during the

months of November and December, 1852; and the maps

and diagrams intended to illustrate it were also then, in

part, designed and drawn. I still felt, however, that much

additional light might be thrown on the progress of the

epidemic from place to place in England, and on the

causes of its extension, by the original Registration Re-

turns.
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These Returns, giving the dates and other particulars of

55,149 deaths, had not been printed, on account of their great

extent. But they were preserved at the General Register

Office ; and, at the commencement of the present year,

they were, with the sanction of the Registrar-General,

placed, for a time, at my disposal. The analysis of them,

wliich, without the aid of clerks, was a labour of no

little magnitude, furnished the materials for Tables show-

ing the progress of Cholera and Diarrhoea in all the

towns and sub-districts of England and Wales; and

Tables of this kind were drawn up for every county. A
few of them only have been printed ; but the statistical

history of the epidemic of 1849, extending from page 53

to page 110 of the Report, is almost entirely founded on

the results which they afforded.

Since this task was brought to a conclusion every effort

has been made to complete the Report, and no obstacle

that could be avoided has been permitted to interfere with

its progress.

Such, Sir, is the explanation I have to offer of the delay

which, I know, has caused surprise to yourself and many

Fellows of the College. A perusal of the Report will, I

trust, show that the postponement of its publication has

been attended with some compensatory advantage,—that the

matter it has enabled me to add is not devoid of value and

interest. An opposite judgment, I must own, would disap-

point and pain me. But even then I should have the satis-

faction of knowing that my error had arisen from an

anxious desire to fulfil the trust committed to me in a

manner not altogether unworthy of the College.

I have the honour to be.

Sir,

Your obedient humble Servant,

William Baly.
London, December, 1853.
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REPORT
ON

THE CAUSE OF ASIATIC CHOLEEA,

In the first circular letter addressed by the Cholera Com-
mittee to Hospital Physicians and to members of the Col-

lege generally, two questions were proposed in relation to

this subject.

The first was :

—

" Can you communicate any facts observed or investi-

gated by yourself which appear to you demonstrative of

the contagious or infectious nature of Cholera, or of its

communicability in any way ?"

The second question related to the character of the locali-

ties in which Cholera manifested itself most frequently and

with most intensity.

" Can you detail any facts illustrative of the influence of

deficient ventilation, damp, foul air, and bad water, respec-

tively, or of other external circumstances in determining or

favouring the production of Cholera ?"

These questions did not procure that distinct statement of

facts, especially with regard to the former subject of inquiry,

which the Committee desired. A second series of questions

was, therefore, prepared, and, with the sanction of the Pre-

sident, distributed very widely through the profession ; tlie

AND ITS

MODES OF INCEEASE AFJ) DIFFUSION.

B



2 CHIEF OBJECTS

chief objects of this more detailed inquiry being— first, to

determine the mode of origin of the disease in individual

towns, villages, or large public establishments,— whether

it was spontaneous or the consequence of the intro-

duction of infection from without
; second, to test the

value of the theory that the disease is produced, conveyed,

or aggravated by the water drunk
;

third, to learn whether

persons exposed to frequent contact with the sick or with

clothes which they had worn, namely, nurses, washerwomen,

and others, are attacked by it more frequently than indi-

viduals of the same rank in the community not thus ex-

posed ; and fourth, to learn the sanitary condition of the

particular part of the town, village, or public establishment

in which the first case there occurred*.

* Royal College of Physicians,

Pall Mall East, 13th October, 1849.

Sir,—We are instructed by the Cholera Committee to transmit to you

the accompanying copies of the Letter issued on the 6th September, and

to request that you will distribute them amongst those members of the

Profession in your neighbourhood, not members of the College, who have

had the largest experience in the epidemic now subsiding. Any aid

which those gentlemen may aiFord the Committee, in furtherance of the

objects indicated, would be received as an obligation.

The Committee are also desirous of obtaining your co-operation in a

special inquiry respecting the origin and mode of propagation of Cholera.

They believe that much might be done towards the elucidation of this

important question, by collecting authentic information in regard to the

first cases of the disease in the several- towns, villages, and public insti-

tutions throughout England. They have accordingly directed us to

submit to you the subjoined queries, and to beg the favour of your

obtaining for them as detailed and precise answers as may be possible:

—

1. Had the person first attacked with Cholera in

recently been in an infected place? or had he received into his

house clothes or other articles which may have conveyed infection 1

or had he been in contact with strangers coming from an infected

locality f

2. If the disease appears not to have been introduced in any one of

these ways, is it possible that the drinking-water was the means of

conveying the infection, by its being contaminated in its previous

passage (as a river or canal) through infected i)]aces?

3. What was the character of the part of in



OF THE INQUIKY. 3

In both these circular letters the Committee asked espe-

cially for facts, but they have of course elicited also the

expression of opinions. And it is worthy of remark, that

these opinions amidst all their variety evince very decidedly

the feeling of the profession, that an exclusive theory of

the mode of propagation or diffusion of Cholera cannot be

maintained.

Amongst the eightj'-four communications relative to this

topic, there are thirty-two in which the writers either dis-

tinctly maintain that the disease is not contagious or infec-

which the first case occurred, as regards elevation, di'ainage, supply

of water, density of population, ventilation, and cleanliness ?

4. Did the first few cases occur simultaneously 1 or after what intervals

did they succeed each other 1

5. Is there any evidence or probability of there having been commu-
nication, or near approach, between the first patient, or patients,

and those next affected 1

The following queries have reference to the communicability of the

disease ; but do not relate especially to the first cases :—
6. In the instances where several cases have occurred in the same

house, have they been simultaneous or successive ?

7. Have any persons attending on Cholera patients, or employed to

wash the clothes or bed-linen of such patients, been soon afterwards

attacked with the disease ?

8. Where several persons in one house, or in contiguous houses, have

been attacked, in a district otherwise free from the disease, has it

been discovered that the water used for drinking had been contami-

nated by a sewer, drain, or cesspool 1 or have any other causes

appeared, which would explain the particular limitation of the

disease'?

9. Can you learn that the disease has apparently been conveyed to

neighbouring healthy places by infected persons leaving ?

In conclusion, we have to ask of you the favour of an early reply to

the present, as well as the previous Letter of the Committee. It is desi-

rable that all communications should be sent in by the 15th November,

or as soon afterwards as possible.

We have the honour to be. Sir,

Your obedient humble servants,

William Baly,

William. W. Gull,

Secretaries to the Cholera Committee.

B 2



4 THEORIES

tious, or evidently lean to the adoption of that view, and

seven in which the contagious oi* infectious nature of the

disease is asserted in an unqualified manner. On the

other hand, in fifteen of the replies received by the Com-
mittee, the writers advocate, or, at least, admit, the proba-

bility, that Cholera is propagated in more than one way

;

in twenty-four no opinion is expressed, although in several

of these the facts communicated are so stated as to show

that the writers would not altogether exclude infection of

some kind from the modes of difiiision, yet clearly regard

it as only of partial influence ; and in six other papers, it is

simply stated that the disease is communicable under some

circumstances, or that instances of infection have been ob-

served by the writers.

The varieties of opinion as to the remote cause of Asiatic

Cholera and the cause of its spreading are very numerous,

but all that need be referred to may be reduced to six

principal theories which must be briefly stated here, since it

is only by reference to them that the value and import of the

facts to be examined in this Report can be estimated.

The ^rs^ theory is, that the disease spreads by an "at-

mospheric influence or epidemic constitution," its progi-ess

consisting of a succession of local outbreaks, and that the

particular localities affected are determined by certain "lo-

calizing conditions," which ai"e, first, all those well-known cir-

cumstances which render places insalubrious
;
and, second,

a susceptibility of the disease in the inhabitants of such

places, produced by the habitual respiration of an impure

atmosphere*.

The second theory following the analogy of diseases known

to be due to morbid poisons regards the cause of Cholera as

a morbific matter which undergoes increase only within the

human body, and is propagated by means of emanations from

the bodies of the sick, in other words, by contagion f.

* See Report of the General Board of Health on the Epidemic Cholera

of 1848 and 1849, pp. 36 and 146. Report on Quarantine, p. 14.

t In the succeeding pages of this Report the terms "contagion" and
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The iJiird theory—that propounded by Dr. Snow— gives a

more specific form to the doctrine of contagion. It supposes

that the poison of Cholera is swallowed, and acts directly on

the mucous membrane of the intestines, is at the same time

reproduced in the intestinal canal, and passes out, much in-

creased, with the discharges; and that these discharges after-

wards, in various ways, but chiefly by becoming mixed with

the drinking water in rivers or wells, reach the alimentary

canals of other persons, and produce the like disease in

them.

The fourth theory also assumes that the cause of Cholera

is a morbific matter or poison, but supposes that it is repro-

duced onlv in the air, not within the bodies of those whom it

affects, and that its diffusion is due to the agency of the

atmosphere.

The fifth theory is a modification of the fourth. It

admits that the cholera matter is increased by a species

of fermentation or other mode of reproduction in impure,

damp, and stagnant air, but maintains that it nevertheless

is distributed and diffused by means of human intercourse;

it being carried in ships and other vehicles, and even in the

clothes of men, especially the foul clothes of vagrants, and

the accumulated baggage of armies.

The sixth theory combines the second and fourth, as-

suming that the material causes of the disease may be in-

creased and propagated in and by impure air, as well as in

and by the human body.

Such are the theories. The object of this Report is to

inquire into the facts, and to learn which of these theories is

most in accordance with them. But, in the first place,

reference will be chiefly made only to the most general

views that may be taken of the cause and mode of pro-

" contagious " are alone restricted to the sense here indicated ; the words

"infection" and "infected" are used in their most general significations

of pollution and polluted, without any inference as to the source of the

polluting cause or poison.
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pagation of the disease; those, namely, which respectively

regard it— 1, as dependent on a general state of the atmo-

sphere or an atmospheric influence; 2, as due to a poisonous

matter partially distributed through the atmosphere and con-

veyed from place to place by atmospheric cun-ents; and 3, as

communicable in some way or other by human intercourse.

The facts which will be submitted to examination do not

consist merely of those furnished by members of the profes-

sion in answer to the letters addressed to them by the

Cholera Committee of the College: documentary evidence of

much value has been obtained from other sources. And
special acknowledgment must here be made of the aid in

this way rendered to the College by the Registrar-General,

by Sir William Burnett, Director-General of the Medical

Department of the Navy, by the Commissioners in Lunacy,

and by Sir Charles Hastings, President of the Provincial

Medical and Surgical Association*.

Certain general characters observed in a cholera epidemic

are too well established to be disputed. These must, in the

first place, be carefully considered; since no theory which is

inconsistent with them can be the true one; and since from

them alone some conclusions may perhaps be drawn re-

garding the nature of the cause on which the epidemic

depends, and the mode of its propagation.

I. Of the characters here referred to, the most obvious

one is the unequal and very partial distribution of the epi-

demic, which in this respect presents a remarkable contrast

* From the sources above indicated, together with the statistical

" Report on the Mortality of Cholera in England, in 1848, 1849," pre-

pared by Mr. Farr, by direction of the Registrar-General, the information

relating to tlie distribution and propagation of the epidemic in this

country has been almost exclusively derived. The published works of

individual writers, and the communications contained in periodicals,

have rarely been referred to ;
for, in the use of such materials, it seemed

scarcely possible to avoid the risk of partial selection.
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to epidemic influenza. For while the latter disease, in its

visitations, has pervaded within a very short period the

whole of Europe, and at one and the same time has involved

every part of this island, affecting four-fifths of its in-

habitants. Cholera has left whole districts unvisited, and

has fallen severely on comparatively few localities.

The unequal and partial distribution of the cholera epi-

demic is manifest, whether Europe is regarded as a whole,

or the attention is confined to this country alone, or even

to a single town, or a single public institution.

With regard to England, the fact is demonstrated from

statistical data in the Report prepared by Mr. Farr, by

direction of the Registrar-General. It is shown that foui'-

fifths of the deaths from Cholera in England and Wales

during the year 1849 (namely 46,592 out of 53,293 deaths)

occurred in 134 registration districts, the total number of

districts being 623, and that on the other hand, there are 85

districts in which no death was caused by Cholera. The
partial distribution of the epidemic is further illustrated by

the maps Nos. I. and II., which show the spots in which deaths

from Cholera were registered in the two periods of the epi-

demic, extending respectively from the 1st of October, 1848,

to the end of April, 1849, and from the 1st of May, 1849, to

the close of the year. In both maps, but especially in the

first, which represents the earlier and less severe portion of

the epidemic, it will be observed that the mortality caused

by Cholera was considerable in a comparatively small

number of places, while over the general surface of the

country no deaths were caused by it, or only single deaths.

And with regard to these single deaths, it must be

home in mind that some of them must have been due to

the common sporadic Cholera, not to the epidemic disease

;

for deaths from sporadic Cholera occur every year in all

parts of the country *, and in the returns made to the

* The subjoined Table shows the number of deaths in England and
Wales registered as due to Cholera in the several years 1838, 183'J, 1840,

1841, 1842, 1848, 1849.
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Registrar-General* from which the data for these maps are

derived, the deaths caused by it are not, and could not, with

Years. No. of Deaths from Cholera,

1838 339

1839 394

1840 702

1841 443

1842 1,620

1848 1,057

1849 53,293

The distribution of the deaths from sporadic Cholera over the dif-

ferent quarters of the year, is shown, in the case of the metropolis, in the

next Table, constructed, like the last, from data derived from the Reports

of the Eegistrar-General ; and if the numbers of the deaths are distri-

buted in similar proportions through the different quarters of the year,

in the whole country, the average number occurring in England and

'

Wales, in the six winter months of the year 1848-1849, will have been

(calculating from the mean of the two years 1841 1842) about 150.

Quarters ending

Year. March. June. September. December. The Year.

1840 3 4 53 6 66

1841 1 1 23 3 28

1842 0 7 106 13 126

1843 6 8 60 14 88

1844 4 9 47 5 65

1845 4 2 26 11 43

1846 7 9 197 15 228

1847 3 4 98 12 117

Total in 8 years 28 44 610 79 761

Annual Average 3-5 6-5 76-25 9-86 94-62

1848 9 17 158 468 662

* The Registrar-General entrusted the Cholera Committee with the

manuscript documents, from which the data referred to were extracted.
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any accuracy, be distinguished from those due to the super-

added epidemic.

It must be remembered, too, that these maps represent

the aggregate of the local visitations during several months,

and that in any given month of either period, the distribution

of the epidemic was even more partial than it here appeal's.

Again, if the attention be fixed on single towns, single

streets, or public institutions, the same character is ob-

served. One part of a town suffers most severely; others

escape altogether. In a few houses in a street half the inha-

bitants are can^ied off by the disease ; in the remainder not

a single death occurs. In a large public establishment, such

as a barrack, a lunatic asylum, or a prison, it often happens

that the disease is, at least, for a time, confined to one wing

of the building, one ward, or one series of rooms. (See

instances in the Appendix.)

II. The second general character of a Cholera epidemic

is, that tJie localities, especially, and most severely, visited by

it, have certain features by which they are distinguished

from those other places ivhich entirely escape, or suffer only

in a slight degree. In the first place, it may be observed,

t\\dit the parts of England m'which the rate of mortality was

highest in 1849, as well as in 1832, are, with few exceptions,

the more densely-populated regions lying around great rivers,

or on the sea-coast, or in the neighbourhood of mines, espe-

cially coal-mines. The districts having the relations last

described have sometimes a high level, and lie in the central

regions of the country where the rivers take their rise
; such,

for example, are the districts about Wolverhampton, and New-
castle-under-Lyne. But those lying on the coast or about

rivers, which are the more numerous, have almost always a low

level, and an alluvial soil, as in the instances of the borders

of the Thames and the Humber, and the district of South-

ampton and Portsmouth. The preference of Cholera for

such localities as these is shown by the fact of its having

been three times more fatal in the registration districts on

the coast than it was in the interior of the country.
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Population,

March 31, 1351.

Deaths from

Cholera in

Deaths i'rciui

Cholera to

10,000 persons

living in 1849.

England and Wales ... 17,922,768 53,293 30

415 Inland Districts... 10,433,333 17,052 17

208 Coast Districts ... 7,489,435 36,241 50

The districts spared by Cholera are in most cases thinly

peopled, have a comparatively high altitude, and more fre-

quently lie far inland, and, when on or near the coast, have

usually a very thin population not engaged in active traffic

with other places. A large portion of Wales and Hereford-

shire, and many districts in Norfolk, Suffolk, Westmoreland,

Northumberland, and some of the central counties, have

these features, and had no deaths from Cholera. (See Maps
1. and II.)

The relation of density of population to the mortality

from the epidemic is further illustrated by the subjoined

Table*.

Districts.
Area in
Square
Miles.

in 1851.

1

Inhabitants
tQ a square

mile.

1

Deaths
from

Cholera.

Deaths
per

10,000
Uring.

Deaths
per

square
mile.

1

The 623 districts of 7 Qg^.

England ....
|

3
'

17,922,768 308 53,293 30 •9

134 districts where

the mortality was
1

7,839 7,417,817 915 46,592 65 60
greatest ....
404 districts where

the mortality was

j

^
39,824 9,354,172 235 6,701 7 •17

85 districts where no
deaths from Cholera

occurred .... ^
9,404

1

1,150,779

1

j

122 nil. nil. nil.

* The data for this Table were in part extracted from Mr. Farr's Re-

port, and in part obtained from the office of the Rcgistiur-General.
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Of the totvns most severely visited, it is a very general cha-

racter that, like the districts in which they are situated, they

lie on the coast or on rivers, especially the parts of rivers

near their mouths, where the level is low, and the soil alluvial,

and that they have an active traffic,—in many instances with

shipping. They have, moreover, usually a large, crowded, and

poor population living in ill-constructed and ill-ventilated

houses, together with imperfect sewerage, deficient supply of

water, and the consequent accumulation of filth of all kinds.

Of these towns in the coast districts the chief seaports

suffered most ; and the small ports, often inaccessible to

ships, least.

DiflFerent orders of Coast

Districts.

Population in

1851.

Deaths from

Cholera, 1849.

Deaths from
Cholera to

10,000 living.

17 Districts, including

7 of the Great Ports* 1
1,047,210 12,636 125

30 Districts, comprising

the Secondary Ports 1
1,106,109 5,067 47

125 other Coast Dis-

tricts 1
2,974,476 4,401 15

But several cities and towns far inland suffered a very

high mortality from Cholera, for example, Salisbury, Man-
chester, Durham, Merthyr, Bilston, Wolverhampton, and

Newcastle-under-Lyne. Of these several have constant in-

tercourse with seaports, but all alike have the character of

containing large and crowded masses of poor, with all the

evils that attend crowded dwellings when the provisions

necessary for preserving the public health are neglected f.

* Liverpool, Hull, Bristol, Plymouth, Southampton, Portsea, and
Tjnemouth.

t The foregoing observations on the characters of the districts and
towns chiefly visited by Cholera, as well as the Tables, are almost wholly
derived from Mr. Farr's Report on Cholera in England in 1848-1849,
published by the Registrar-General.
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A large population, however, is not a necessary condition.

Small towns, and small villages, both on the coast and in

the interior of the country, and isolated groups of houses or

cottages, and single public institutions, have been devastated

by the epidemic. But in these instances the other conditions

have rarely, probably never, been wholly wanting; thus Bed-

ford, where thirty-five deaths from Cholera occurred amongst

a population of 9,000 or 10,000, has a low marshy site, on

the banks of the Ouse ; and Hertford, which suffered a mor-

tality of seventy-nine deaths from Cholera amongst 11,000

inhabitants, lies in a low valley close to the junction of three

small streams; Noss Mayo, where forty-eight deaths oc-

curred amongst 400 inhabitants, is a village close to the

coast, built on the low shores of a creek between high hills,

where the air is rendered damp and foul by the exposure of

mud at low tide, and of the offal left by fishermen ; and

the group of six cottages at Long Handboro', in which seven

deaths from Cholera occurred in little more than a fortnight,

though on a high site, was destitute of drainage, and had

heaps of refuse and filth lying around. In the cases of the

brickmakers at Southall, of the hop-pickers at East Farleigh,

of the pauper children at the Tooting School, of the lunatics

in the Wakefield Asylum, and of the convicts in the Wake-
field Old Prison (of which the particulars are given in the

Appendix), the more important conditions imfavourable to

health appear to have existed in the interior of the buildings,

and want of adequate ventilation seems to have been the

chief of them.

Some or other of the conditions above described as cha-

racterizing the towns severely visited by the epidemic seem,

then, to have been, at least generally, present wherever a

considerable mortality occurred ; and a low damp site and a

crowded population, with defective ventilation, have been the

most rarely wanting.

But it is important to observe that not all the towns, even

of considerable size, presenting such conditions have expe-

rienced the severe ravages of the epidemic. Three seaports,
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Lynn, Deal, and Scarboro' almost entirely escaped, and

many large inland towns certainly crowded, and in a more

or less defective sanitary condition, had very few deaths.

Thus, in Cambridge there were only five deaths—and during

the whole of the year 1849 none; in Colchester four—and

only two in 1849; in Cheltenham six ; in Stafford three; in

Leicester two, and in Lincoln seven ; the population of these

towns ranging from 13,000 to 50,000. And in Hereford with

10,000 inhabitants, and Kendal with 12,000, there was no

death from Cholera*. It is impossible, without more local

knowledge of these places, to determine with certainty the

local causes to which their comparative or complete exempt-

ion from the ravages of the epidemic might be ascribed.

But it may safely be affirmed, that the characters of the sites

and the sanitary condition of several of these towns would

afford no reason for their escaping rather than some other

towns, which suffered severely.

Of the multitude of smaller towns and villages that escaped

altogether from the influence of the epidemic, it cannot be

doubted that very many were at least as insalubrious in site

and other circumstances as places of the same size which

were severely attacked.

Again, if we compare the two periods of the epidemic

illustrated by Maps I. and TI. respectively, we meet with facts

tending in like manner to prove that the epidemic did not

operate equally in all places presenting the conditions which

apparently fitted them to receive it. Thus it has been men-

tioned already, that in the districts of mines and potteries in

Staffordshire, and the mining district of Merthyr, Cholera

prevailed with great intensity during the summer of 1849. It

will be seen in Map I; that the disease scarcely showed itself

in those districts during the earlier outbreak of the epidemic;

while it may at the same time be noticed that at Carlisle, at

Chesham, in the Amersham district in Buckinghamshire,

* In Birmingham and Aston only thirty-five deaths from Cholera wero
registered, but the deaths recorded as due to Diarrhoea were numerous.
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and at several places in Norfolk, where the epidemic pre-

vailed more or less intensely in the earlier period, there were

very few or no deaths in the later period.

The papers forwarded to the Cholera Committee by many
members of the profession, give the means of correcting or

confirming the foregoing statistical results by the testimony

of local observers. They contain descriptions of the sites,

or sanitary condition, and in most cases descriptions of both

the sites and the sanitary condition, of fifty-eight towns, vil-

lages, and public institutions. (Table I. in Appendix.)

Of thirty-five of these places which suffered in pro-

portion to their population, much more than the average

mortality from Cholera, nineteen* have low humid sites;

tenf have sites of a mixed or doubtful character, or not

described, but six J are described as being situated in de-

cidedly open and elevated situations. The sanitary con-

dition in other respects of the thirty-five places is described

in twenty-one instances, and in thirteen of these appears to

have been very bad, and in all defective, except Boston

Workhouse and Seaham ; and both of these places lie

on the coast. Moreover, the town of Boston, adjoining

which the workhouse stands, has a low level, and is in a

bad sanitary condition. But Seaham is described by Dr.

* The following are the nineteen places :

—

Ashford Union House Torton Barracks, Gos- Croscombe, near Wells

Dreadnought Hospital port Tewkesbury

Ship Stonehouse Marines Wakefield Old Prison

Woolwich Convict Barracks The Lye Waste, near

Hulks Noss Mayo Stourbridge

Tooting Pauper School Newton Torr and Bold- Cairnbulg

Cottages at Southall venture Inveralochy

Chatham and Rochester Kingsand and Cawsand Boddam.

Strood

t Canterbury

Ilford

Southampton

Newton Ferrers

t Margate Infirmary

Torpoint

Dunston

Dowlais

Walsall

Boston Workhouse

Buxton, Devon

Long Handboro'

Wakefield Lunatic

Asylum

Sunderland.

Walsall Workhouse

Seaham Harbour.
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Brown as " not damp, having an elevation which secures

free ventilation, the lanes and streets not narrow, sewerage

and drainage excellent, nuisances few, population well fed;"

so that unless, as is probable, the ventilation of the interior

of the dwellings is imperfect, the only circumstances in

which Seaham appears to resemble other places where the

epidemic was severely felt is the constant intercourse with

shipping, and, through it, with other infected places.

Twelve of the places described suffered but little, or not

at all, from the epidemic
;
yet three* of these are in low sites,

two both in low sites and in a bad sanitary state. Reading,

where only seventeen deaths from Cholera occurred out of

a population of about 20,000, is described by Dr. Bradshaw

as " built on a bog, surrounded by water-meadows, with the

Thames on one side, a canal on the other; the atmosphere

remarkably humid," and as " by no means in a sanitary state

as to drainage and the like." Stafford, where there were

only three deaths from Cholera, is said by Dr. Harland to be
" verj' low," " to have numerous stagnant drains in its imme-

diate neighbourhood ;" " the river impounded by hills so as

to be above the level of the surrounding lands;" "floods

frequent and long continued ;" while " the most favourable

conditions for the attack of Cholera exist within the town,

there being no sewers, much filth on the surface, slaughter-

houses, pig-styes," &c.

The information furnished by the correspondents of the

Cholera Committee, therefore, confirms the rule, that the

epidemic rarely prevailed with any severity unless conditions

favourable to the development and spread of epidemic dis-

eases were obviously present; but likewise seems to show

again, by the examples of Reading and Stafford, that Cholera

did not fall severely upon all places presenting such con-

ditions.

The inquiry may be carried further, and it may be learned

how far the partial distribution of the epidemic amongst the

* Teptford Dockyard, Reading, and Stafford.
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different parts of towns, streets, and even parts of large

public establishments, is determined by local differences in

respect of elevation and the other circumstances affecting the

salubrity of human habitations.

London, from its extent, the various levels of its several

districts, their various relations to the great river running

through it, and various conditions as to sanitary provisions,

and the habits and character of the population, afforded an

ample field for observing the influence of these difierent

circumstances. And happily, the opportunity has not been

lost: the observations collected and recorded under the

directions of the Registrar-General, have been ably analysed

by Mr. Farr, who has extracted fi-om them important results.

A very constant inverse relation subsists between the eleva-

tion of the different registration districts of the metropolis,

and the rate of mortality from Cholera amongst the inhabit-

ants. This is manifest, not merely when the highest dis-

tricts are compared with the lower districts in groups, but

even when the several districts are examined seriatim in re-

spect of these two circumstances. In proportion as the

mortality from Cholera rises, the elevation of the soil is, as

a general rule, found to be lower. This is shown in the

annexed Table, which has been extracted from Mr. Farr's

Report.
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Districts.

Destlis from
Cholera in lO-tD to

10,000 inhabitants.

Estimated elevation
above Trinity

high-water mark.

1. Rotherhithe
2. St Olave ioi 9

3. St. GeorgGj Southwark lOrt A
\J

4. iOl r\U
5. 153 2£i

C. 9

f ^ Tin TTil"^Af n 120 Qo

8. 1 no* 99

9. Oa.mliprwpll 97 4
10. "WTpof TjflTlflflTl OK 9ft

11. QOyu oO
12. n nTPf] 1 hc\\ 7fi 4ft

13. 1 o Co

14. "71 1 n

15. TVps fcin 1 Ti*? t,pV RROo n
Jt

16. TVli i tp(*li ndpI O^fc

17. St. Giles 0*3 DO
18. Rtpnnpv 47
19. Oh pi Qpa, T 9IZ
20. H.P1 ^i", TinnnnTi 'it) il9

21. St George's, East 42 xo
22. TiOTi rlnn Oi f,v oo OO
23. St Martin o / OO
24. Rtranii K(\oU
25. Oo
26. St. Luke o-l y1 Q4o
27. Kensington (except Paddington).. OO
28. oU .Zo

29. 28 19
30. 25 65
31. 22 88
32. 22 80
33. 19 63
34. 17 100
35. 16 43
36. 8 76
37. 8 350
38. Hanover Square and May Fair . .

.

8 49

It is obvious that a low level of the soil almost always in-

cludes imperfect drainage, and a more stagnant, damp and
impure atmosphere than is met with at a higher level. This

* Excluding the deaths which occurred in Drouet's Asylum for Infant

Paupers, the mortality of the "Wandsworth district was at the rate of

72 deaths to 10,000 persons living.

C
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is undoubtedly the case in London. In London, too, the

lower districts have generally a poorer and more dense popu-

lation, and, lying for the most part near the river, are more

exposed to the vapours rising from it as well as to intercourse

with the shipping. The relation borne by lowness of level to

the prevalence of Cholera in London may, therefore, show

the influence of all these various circumstances, or of one or

more of them, on the spreading of the disease. And although

no one of these circumstances singly can from statistical data

be shown to have so constant a relation to the mortalit}' from

Cholera as the level of the surface has, yet several of them,

namely, poverty and density of the population, with their

attendant evils, filth and foul air, have a manifest connection

with the prevalence of Cholera, not dependent on lowness of

site *. Thus, Bethnal Green suffered a mortality from Cholera

more than double that of the district of St. George's in the

East, although it lies further from the Thames, and at a much
greater elevation above high-water mark ; and the most ob-

vious conditions with which this exceptional result can be

connected is the greater poverty of the inhabitants and the

generally worse sanitary condition of the houses in the former

district. Again, the far higher mortality from Cholera in St.

Giles's than in St. Martin's district, notwithstanding that the

latter has a considerably lower level, cannot but be in some

way connected with the greater density as well as the greater

poverty of the population, and the more defective sanitary pro-

visions in St. Giles's. Instances of this land, which are found

to be very numerous, when the relation between the mortalit}'

from Cholera and the elevation of the surface is examined in

the cases of the sub-districts of the metropolis, go far to prove

that, even in London, the connection between lowness of

level and the prevalence of Cholera depends at least in great

part on the character of the inhabitants and their dwellings

in the lower districts, and on the foulness, as distinguished

from mere dampness, of the atmosphere in these localities.

* This was pointed out by Mr. Smith in his paper published in the

Medical Times, in November, 1849.
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The coinmunications received by the Cholera Committee

describe the sanitary coiidition of the chief seats of Cholera

in 68 towns, districts, or institutions. The testimony here

afforded to the College is complete and convincing as to the

very general association of Cholera, where it is rife, with over-

crowding and deficient ventilation, imperfect drainage, want

of cleanliness, and the effluvia from privies, cesspools, foul

drains, &c. Thus, amongst the characters of the chief seat

of Cholera in the 68 places described, bad ventilation or

overcrowding of the houses is mentioned 54 times; want of

cleanliness, 38 times ; defective drainage, 28 times ; the pre-

sence of foul drains, or cesspools, or open sewers, 16 times
;

and damp, 11 times. The very similar characters ascribed

to the parts of towns in which Cholera proved most de-

structive to human life may be judged of from the abstracts

of the communications relating to this part of the subject

given in the Appendix (Table II.).

But one or two striking instances in which the limitation

of the disease coincided very exactly with the range of the

unhealthful influences referred to, may with advantage be here

quoted :

—

Of Oxford the late Dr. Kidd says,
—" Dividing the whole

city into two parts, an eastern and a western, by a line of

houses nearly a mile in length, which is continued from the

RadclilTe Observatory on the north to the bridge called Folly

Bridge on the south, only one case of Cholera occurred on

the east of that line ; all the other cases, amounting to about

70, occurring on the west. The value of this fact is greatly

enhanced by the observation that the western side of the

line above described is generally a swampy soil, with scarcely

any fall for drainage, and is inhabited by a population least

attentive cither to domestic cleanliness or personal temper-

ance ; while the eastern side has as great a proportion of phy-

.sical and moral advantages as are usually observable under

such circumstances." Further particulars of exactly the same
import are given in Mr. T. Allen's account of the distribution

of the epidemic in Oxford.

c 2
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Another sinking instance of the partial sway of the e])i-

demic, and of its 'connection with local defects in the sanitary

conditions, is afforded by the prisons at Wakefield. Three
prisons, known as the Old Prison, the New Prison, and the

Women's Prison, here stand in close proximity, on a plot of

ground of about 17 acres, along one side of which runs a slug-

gish brook. The Old Prison stands close to this brook on a

dead flat. The ground on which the New Prison and the

Women's Prison have been built, gradually rises to the slight

elevation of about eight feet above the level of the brook.
" At the time of the visitation of Cholera, the Old Prison was

not provided with any means for artificially warming and

ventilating it. The outlet of the drains was defective, and

the drains always contained water, which, soaking into the

loose soil on which "the prison is built, kept it continually

damp. The cells in which the prisoners slept were cold and

damp. The day-rooms were crowded, and the privies, which

opened directly into the day-rooms, were in an objectionable

state."

" The New Prison and the Women's Prison are con-

structed on the Pentonville plan, and are very efficiently

drained, ventilated, and warmed. The cells in which the

prisoners both work and sleep are dry and warm, and well

supplied with fresh air."

" The drains both of the New and of the Old Prison

enter into the brook. But the drains of the Old Prison ran

under the building; while those of the New Prison run on

the outside of it." Such was the sanitary condition of the

prisons as described by Messrs. Dunn and Milner, the medi-

cal officers. The facts as regards the epidemic, also com-

municated by those gentlemen, were, that " the Cholera cases,

31 in number, 19 fatal, were confined to the Old Prison, as

not a single case occurred to any. prisoner occupying a cell,

either in the New Prison or in the Women's Prison. Cases

of diarrhoea were met with in every part, but the proportion

was much higher, and the average duration of the cases much
greater, in the Old Prison."
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It is remarkable that in the evidence on this part of the

subject received by the Cholera Committee, lowness of site

is not very prominently set forth among the unfavourable

sanitary conditions. It is, in fact, specifically mentioned

only five times. This may be because a difference of level

does not strike the attention so much as other points of dif-

ference, where one street is compared with another, or one

house with another house ; and in many instances it may cer-

tainly be inferred that the localities visited by Cholera had a

low level as well as other features of insalubrity. At the

same time it is evident that lowness of level was not more

essential as a condition for the prevalence of Cholera in

other, smaller places described by the correspondents of the

Committee than it was in the metropolis. In Swansea,

as Mr. Michael's Report shows, the disease prevailed much
more severely in the higher part than in the lower part of

the town. In Maidstone, Dr. Plomley remarks,—" There

were in no street more than two deaths, and in no house

more than one death, except in the upper part of Stone

Street, the most elevated and the most remote from the

river, yet the very worst in its sanitary condition." In

Southampton, again. Dr. Oke records that, " Cholera broke

out with fearful violence in Charlotte Place, an assemblage of

houses in a high situation to the north end of the town, and

detached from it; the streets here being wholly formed of small

pauper tenements, narrow and dirty, the front built with

more respectable houses, but the whole without sewers. And
with regard to Leeds, Dr. Castle states that " the disease was

least prevalent by the water-side, and most so on the higher

ground."

In these instances, where the epidemic fell with such vio-

lence upon the more elevated parts of provincial towns,

there were found to be present, as in similar instances in

London, many of those conditions which are commonly as-

sociated with the prevalence of epidemic disease. But it is

important that an exaggerated and incorrect view should not

be entertained with regard to the relation subsisting between
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even tliese conditions of insalubrity and the spread of Cholera

in towns. It is undoubtedly true that Cholera rarely pre-

vailed with great intensity except in badly-drained and foul

spots, or in dirty and badly-ventilated houses, such as are in-

habited by the poorest classes. But it is equally certain that

in some public institutions, and even in some private houses,

where, excepting, perhaps, the want of ventilation, the condi-

tions of insalubrity did not exist in a marked degree, the dis-

ease caused a large mortality in projDortion to the number
of persons exposed to its ravages ; and further, that in the

towns visited by it, some of the localities which presented the

worst features of insalubrity escaped altogether, or suffered

in the slightest degree. Of the former fact, illustrations will

be found, if needed, in the Appendix (Tables I. and II.),

and refei'ence will be made to it again in a subsequent part of

this Report. Of the latter fact,—the escape of parts of towns

apparently adapted above most others for the reception of

the epidemic, instance as striking, perhaps, as the following

will occur to the recollection of every one who has watched

the progress of Cholera in London, or any large town.

After describing the severe ravages of the disease in a part

of Manchester called Gaylhorn, Messrs. Leigh and Gardner*

give the following as an instance of the seeming capricious-

ness of its course :

—

On the bank of the Medlock, and lying on the south-

east of Gaythorn, but separated from the latter by the Man-

chester gas-works, some large manufactories, and a curve of

the river, is the district called ' Little Ireland.' It is occu-

pied almost entirely by the most squalid and indigent Irish

immigrants; has numerous pigsties, undrained houses and

cellars, a population crammed to suffocation; has the exha-

lations from the river rolled over it by an opposite high

bank, and has long been known to be one of the most un-

healthy localities, and in the worst sanitary condition of any

in Manchester. In a straight line it is but a few hundred

yards, scarcely more than three hundred, from Gaythorn, and

History of the Cholera in Manchester in 1849. London : 1850, p. 2").
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yet a very few cases of Cholera only have occurred in

this locality
;
indeed, but five cases, and four of these hap-

pened when the disease was generally declining."

Mr. Simon, in his " Second Annual Report on the Sanitary

Condition of the City of London," makes a general statement

to the same effect. " It is unquestionably true," he says,

" that many habitual seats of fever were visited hj Cho-

lera; on the other hand, many of the worst fever-nests in the

whole meti'opolis were unaffected by it and the late Dr.

Taylor, in his " History of Epidemic Cholera in H udders-

field," observes that " One of the most remarkable singu-

larities of the epidemic is this, that after attacking one,

two, or three persons in a bad locality, it will cease there;

again, it will altogether pass by other neighbouring spots,

as bad or worse than the one visited. One house will be

invaded, whilst others, much nearer to the nuisance sup-

posed to be concerned in the production of the disease, will

escape."

The foregoing facts have an important bearing on the

theories of the epidemic, which may here be briefly noticed.

The marked preference of Cholera for low unhealthy sites

and crowded dirty dwellings, suggests at once the inference

that the morbific cause, whatever its nature, finds the con-

ditions for its increase or for its action, at least in part, in

the impure atmosphere of such places. But in the applica-

tion of that theory of Epidemic Cholera, which attributes it

to a " general state of the atmosphere " or " atmospheric in-

fluence," brought into action by " localizing causes," a diffi-

culty is already met with. Such a cause would be expected

to produce its effects wherever the "locahzing conditions"

exist. Yet it has been seen that very many places, some
towns, and many smaller places and parts of towns, having

these conditions, suffered but slightly or wholly escaped. And
it is obvious that no supposed want of susceptibility of the

disease in the individual inhabitants will explain the absence
of the epidemic under such circumstances from entire towns
and districts, or indeed from entire groups of the houses of

the poor. If, therefore, the cause be one generally present
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through the atmosphere, there must be some other condition

essential for its action besides the known conditions of insalu-

brity ; and this unknown condition must, in some instances,

have been absent throughout entire towns,—in others, only

in limited spots.

The theory of a "Cholera matter" not equally diffused

through the atmosphere, but only partly distributed and

transported in some way or other to the places affected, is

more easily reconcilable with the facts hitherto examined.

The partial distribution of the epidemic, and its absence from

some of the places which have the conditions obviously fa-

vourable to its development, would be well explained by this

theory ; and the occuri-ence of a very small number of cases

of the disease in some places having the characters referred

to, might be accounted for on the supposition that, although a

small portion of the " Cliolera matter" reached those places,

its increase was prevented by accidental circumstances.

It may further be inferred from the foregoing facts, that if

the cause of Cholera be a material poison, it has most pro-

bably not a gaseous form, since a gas soon becomes diffused

through the air and dissipated, while the cause of Cholera

remains many days producing its effects in one limited spot,

—even in a part of one building: it must on that assumption

be supposed rather to have the form of minute solid or liquid

particles, which may become fixed by attaching themselves

to the surfaces of other bodies.

Lastly, it may be observed that the close relation in

which the intensity of the epidemic seems to stand to

density of population and activity of traflBc, though not

inconsistent with any one theory, especially suggests the

probability of the disease being in some way propagated by

human intercourse,

III. A third character of an epidemic of Cholera is Us long

duration in a country, or even in a town of large size.

In England the disease persisted through the last three

months of the year 1848, and the whole of the year 1849;

and in the previous epidemic of 1831 and 1832, its duration
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was equally pi-otracted. In the individual cities and large

towns of England, it continued, in both visitations, un-

interruptedly prevalent during several months ; and in

London itself was persistent through nearly the whole period

of its presence in the country.

This character of Cholera distinguishes it from the

Epidemic Influenza, the duration of which in one town

does not extend beyond a few weeks, and in a whole country

does not exceed two or three months ; and it is a character

which must not be neglected in an inquiry respecting the

cause and mode of diffusion of the disease.

The atmosphere of a country, or of a town, is never

completely at rest. Perpendicular currents take place in

it, when it is not undergoing horizontal movement ; and hori-

zontal currents of great rapidity are frequent, and produce

in given spots such considerable changes of temperature

and of other meteorological conditions, as prove that the air

has come from great distances. The very different qualities

of the south-west wind and of the north-east wind, respec-

tively, during the winter in London, are, for example, so

marked as to leave no doubt that the one has passed over

the northern part of the European continent, and the other

over the Atlantic Ocean.

Now, marked changes of the atmosphere occurred during

the prevalence of Cholera in London in the summer of

1849 ; and yet there were no corresponding interruptions to

the continuance of the epidemic, or variations of its intensity.

In illustration of this statement it is only necessary to refer

to the annexed Table showing the changes of the wind

during the months July, August, and September, as they

were noted at Greenwich, and communicated to the Registrar-

General by Mr. Glaisher. Among the frequent changes in

the direction of the atmospheric currents which took place

during these three months, it may be noticed, for instance,

that for eight days together, in the middle of July, the wind
blew from the north-east and east at the average rate of 55

miles a day ; for eleven days together from the south and
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States of the Wind, and the Mortality from CnoiiEKA, in London,

DDRiNo THE Three Months July, Auodst, and September, 1849.

Months.
Days of
Month.

Number
of Days.

Prevailing Direction of the
Wind.

Average Daily
Horizontal

Movement of
the Air in

Miles.

Average
Daily

Number of
Deaths
from

Cholera.

July... 1st to 6th. 6 86 25-4

)>
6th to 8th. 3 South, South-west, and West Anemometer 29 3

broken.

n 9th to 16th. 7 55-6 75-5

Jt
17th to 20th. 4 South-east, South-west, and 109 96

North-west.

39
21st to 31st. 11 122-3 122

August 1st and 2nd. 2 87-5 132-5

)>
3rd to 6th. 4 39-7 114-7

tt 7th to 17th. 11 116-2 164-2

n 18th to 20th. 3 68-3 179

» 21st to 23rd. 3 30 177

)> 24th to 31st. 8 81-2 232-5

Sept.... 1st. 1 90 250

t>
2nd and 3rd. 2 South, Soutt-east, and East. .

.

50 299

t>
4th to 8th. 5 73 308-4

tt
9th to 16th. 7 72 203

t> 17th to 27th. 11 50-5 81

tt 28th to 30th. 3 73-3 41

south-west at the rate of 122 miles a day; and for eight days

at the end of August from various points of the compass at

the average rate of 81 miles a day ; and that, nevertheless, the

number of deaths from Cholera continued to increase almost

without check from the beginning of July to the 8th of

September.
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In other towns in England, and in Paris likewise *, there

was the same absence of any fixed relation between the

direction of the wind and the degree of prevalence or

intensity of the epidemic.

These facts are surely not consistent with the theory

which attributes Cholera to a general state of the atmosphere

or atmospheric influence, if by this theory it is assumed

that the cause of the disease is constantly and exclusively in

the air, attached to it and moving with it. It cannot be that

the persistence of the epidemic in a town was due to portions

of such a pestiferous atmosphere being left within buildings

or confined spaces, while the great mass was moved away

;

for even supposing that the air within many buildings were

fixed instead of constantly changing, as it is, still a great

tempoi'ary alteration in the force of the epidemic must have

attended or followed a change of the wind. Nor is it

possible that the continuance of the epidemic for several

months in one place was due to successive portions of the

morbific atmosphere being brought at intervals : for, in that

case, too, there would have been marked remissions and

augmentations of the severity of the epidemic according to

the direction in which the wind was blowing.

If, then, the epidemic was primarily due to a general

state of the atmosphere or to an influence moving with the

atmosphere, this state or influence must, it would seem,

have determined the production of a more fixed morbific

agent in various parts of the country and of individual towns,

which remained, and was capable of increase after the

transient atmospheric influence had long passed by. But

this hypothesis has the defect of assuming two causes as

necessary, one serving for the transmission of the epidemic

from one country to another, and the other being the

efficient cause which really produces the disease in the spots

where the epidemic reigns.

A more simple explanation of the long continuance of

* See the Table of the states of the wind during the epidemic in

Paris given in the Appendix, Table III.
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Cholera, in the countines or towns which it visits, is obviously

afforded by the theory of its dependence on a morbific

inatter, transportable within limits from place to place by

the atmosphere, and capable of increase under favourable

conditions in the places to which it is conveyed. For there

is no difficulty in supposing that such a matter might attach

itself to the surfaces of bodies within these places, so as to

remain fixed there and even to increase, as long as the favour-

ing conditions continued, quite independently of subsequent

changes in the direction of the wind, or, in other words, of

subsequent movements and changes of the great mass of the

atmosphere.

The long persistence of the epidemic is equally in accord-

ance with the theory which refers its introduction into a coun-

try or a town, and its diffusion there, to human intercourse.

As far as regards that particular character of a Cholera

epidemic, which has here been considered, either of these two

theories is admissible.

But the facility with which these theories explain the con-

tinuance of the epidemic, itself almost suggests an objection

to them: namely, the objection that they would not account

for its ultimate cessation. This, however, is a difficulty, the

discussion of which must for the present be postponed.

IV. It is a fourth character of Cholera, and an important

one, which must now be examined, that the intensity of an

epidemic of the disease varies during its continuance in a

country or a large city ; so that it has periods of little and

of great activity, and usually well-marked periods of in-

ci'ease, acme, and decrease.

The import of this character of the disease, mth regard to

the principal theories of its cause, cannot be well estimated

until something has been learned of the external circum-

stances or conditions which attend and apparently determine

the increase and the decrease of its prevalence in an}' place

where it exists.

And here the first fact to be noticed is, that, although
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Cholera may begin and continue to exist in any season of

the year, it most frequently appears in summer, and attains

its highest degree of intensity in the course of the summer

or autumn, namely, in some month between May and

October. The period of greatest intensity is the present

subject of inquiry, and the annexed Table shows that in a

majority of instances this coincides with the month of July,

August, or September.

Amongst the thirty-two epidemics, of which particulars are

there given, six produced the greatest mortality in the month
of July, seven in August, and seven in September

;
twenty,

in all, in one or other of these three months. And amongst

thirteen epidemics in the chief cities of the several countries

(New Orleans and New York being taken as the capitals of

the northern and southern States of America respectively),

eleven were most fatal in one or other of the same months,

namely, three in .July, three in August, and five in Septem-

ber. But the instances in which the greatest mortality

occun-ed in other months and other seasons, are sufficiently

numerous to show that season has no exclusive influence in

determining the time of culmination of the epidemic. Out of

the thirty-two instances, three epidemics were most fatal in

June, three in October, one in April, two in March, two in

January, and one in December. Even in the same city the

greatest mortality from the disease has, in different epidemics,

occurred in different months. Paris, for example, in 1832

suffered most severely in the month of April, and in 1849

in the month of June.

While, therefore, the more frequent prevalence of Cholera

in an intense degree in the later months of summer and the

beginning of autumn, taken in conjunction with the known
fact that the disease is so much more fatal in hot than

in cold climates, would suggest the probability that tem-

perature has a large share in regulating the severity of the

epidemic, other facts tend apparently to an opposite con-

clusion ; and further examination of the matter is here
evidently needed to determine the connection really subsist-

ing between the epidemic and temperature.
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Table of Epidemics of Choleha in various Cities and large
Mortality caused by them during the several Months

City or Town

.

Year of epi- J
demic

J

October
November
December
January
February
March
April
May
June
July
August
September
(Ictober
November
December

57
880
335
50
1U4

1363
1198
670
336
27

CO

ISO
1!)0

133
292
180
40
9

24
279
2555
53G8
5031
337
20
2

8
5

7
18
19

90
424
1085
1575
874
62
2
6

14

1

1

1

2
35

253
835
41

7
13
15
3

131
II

"l
9

55
109
32
1

27
65
110
98
60
62
96

265
122
46
10

6
2

2

6, 6
8 591

32
197
477
314
276
298
49
5

143
4
1

T -

28
34i5

081

149
5

1

130
62

90
12733

811

868
2573
969
357
62

573
1929
450!»

8069

1382
1142
115

92
259
610; 577
203 562
10 133

14

5
29

220
114
30

942
1167
141

16

Total deaths 5276 14610 4181 1184 387 969 1664 746 1208 183 18463 19184 1174
i

1305 407 2266

Population
|

to 3

Mortality per
10,000 during the
entire epidemic. 37 61 163 236 55 154 69 114

Mortality per
10,000 during the
most fatal month 22 01 167. 18 42 20 90

36 SO

19 21

235

162

183 138 52 Ifi 80

71 23 41

Report of the Commissioners of Health, Ireland : Dublin, 1851, p. 79.

>• Report of the General Board of Health on the Epidemic Cholera of 1848 and 1849. Report
by Dr. Sutherland, Appendix, pp. 151 and 160.

« Rapport sur la Marche ct les Effets du Choldra Morbus dans Paris, par la Commission,
&c., anniie 1832, Tableau No. .OS; and Uapport sur les Epidemics Choldriquesde iai2 et deI849,
&c., par M. Blondel : Paris, 1850, Tableau No. 5.

«> Die Cholera-Morbus in Koln im Jahre 1849, von Dr. F. Heimann : KOln, 1850, p. 9.

« Vergleichende Statistiscbe Uebersiclit der in Berlin in den vier Epidemien 1831, 18.12, ia37,
und 1848, vorgekommenen Cholerafiille, von Dr. W. SchUtz: Berlin, 1849, pp. 4.3-154.

' Report on the Epidemic Cholera prevailing in the Kingdom of Poland in ia52, by Romain
Tchesyrleur, Inspcctor-in-Chicf of the Service of Health, &c., kc. Printed by the General
Board of Health, and communicated by tlie Board to the Cholera Committee. The data ex-
tend only to the first four days of September, but tlie epidemic was then rapidly declining.

g Rapport sur le Cholem-Morbus, i)ar Alex. Morcau dc Jonni* : Paris, lail, p. 207. Tlic data
extend only to the 141h of November, but the epidemic w.is then beginning to dcrliiic. On
the 18th of December there were only nine deaths. In January, though the epidemic was not
extinct, the number of deaths in a day never exceeded eleven, and was as low as one.

i
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Towns of Europe, Egypt, akd Noeth America, showing the
in which they prevailed.

Q

Warsaw,

f

!

Moscow.

g

j3

SO

St.

Petersburgh.i

Cronstadt.j Stockholm,

k

JC

d
s

M

a

Alexandria.!

Cairo,

i

New

Orleans.!

St.

Louis.

">

New

York.

»

New

York.

»

New

York.

Philadelphia.

>»

-City or Town.

1848.

0
CO
03

CO
-f
CO

CO
"?

03
1

n
CO

0
CO

>c
CO

CO

CO

CO
-r
CO

Ci

2
-r
as

CO

CN
CO
c» CO CO CO

(Year of epi-

r demic.

2
261

878
36()

39

135 im
2989
1295

7
1773
346
65
17

7

175
666
530
487
206
358
554
710
4941 1069

74
3 169
3416

52

7
21

193
151

34
13

396
111

9

245
3452

95

2337
3521
160

863
703
187
710
392
450
253
21

1

38
20
68
131

517
1799
ia45
62
13
2
5

1797
1202
451

63

421

507
43

35
775

2625
1451

161
16

7

io5
720
168
29

October.
November.
December.
January.
February.
March.
April.
May.
June.
July.
August.
September.
October.
November.
December.

1540 2215 1146 3665 378 529 3870 6150 3580 4550 3513 971 5070 1022 Total deaths.

o
i
O
>o

cs
ts

0
0
»o
CO

0
476,386

?

(Census

1839).

01

81,000

(Census

1833.)

CD
03

IN

OS

^.

04

Oi
»n
CO

to

000
00
CO

85,000

(Census

1850).

00c
0

000
0
n

-Population.

34 316 546 452 290 251 236 205 535 112 29

Mortality per
10,000 during the
entire epidemic.

19 222 85 253 15 509 421 149 188 210 117 212 58 20

Mortality per
10,000 (luring the
most fatal month

Die Cholera in Riga im Jahre 1848, von Dr. C. J. G. Mailer: Riga, 1849, p. 112.

I The Timet Paper, July 13, 1853. The epidemic was not at an end. Of the first epide-
mic in St. Petersburgh some information is given by Drs. Russell and Barry in their Reports,
£ublished by authority of the Privy Council m 1831. The epidemic began on the 26th of June,
luring the first seven days the deaths were 123; during the next two days, 104; during the

next nine days, I71I ; ana during the next eleven days, 1806; in all, 3804 deaths from the 26th
of June to the 25th of July. The epidemic of 184(1 began in St. Petersburgh about the begin-
ning of June, and produced the greatest mortality on the 25th of the month, on which day .'i76

persons died. It sub6e(|uently declined rapidly, so that on the 7th of August only 34 fresh cases
were reported. See Emige Bemerkungen Uber die Asiatische Cholera, von Dr. C. MUUei

:

Hanover, 1848.

j Official Reports of Drs. Russell and Barry: London, 1832, p. 136.

Cholerafarsoten in Svergc ar 1850, Dr. Fr. Th. Berg: Stockholm, 1851, p- 311.

• Die Weltscuche Cholera oder Die Polizei dcr Natur, von Dr. Pruner-Bey : Erlangen, 1851,
p. S.5.

" Reports of General Board of Health. Abstract of Report, by Dr. James Wynne, on Epi-
demic t:holera as it prevailed in the United States in 1849 aud 1850: London, 1852, pp. 4, 111,

39, and 51.
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A comparison of the progress of Cholera in London
during the year 1849, with the daily states of the thermometer

at the same period, shows that in this instance a very close

relation subsisted between the variations in the mortality

from the disease and the variations in the atmospheric tem-

perature ; a relation which was not to be traced in the case

of any one of the other meteorological conditions*. No
great extension or increased intensity of the epidemic took

place until the average external temperature during several

days had been about 55° Fahr. ; the period of greatest

intensity of the epidemic coincided with a temperature

constantly above 55° Fahr., and averaging 62° or 63° Fahr.,

and remaining several days at 66° or 67° Fahr. The rapid

decrease of the daily mortality took place during the fall

of the mei'cury in the thermometer first to 51° and, after a

temporary rise, to 42° Fahr. ; and throughout the continuance

of the epidemic a tempoi'ary rise or fall of the temperature,

above or below the average of the period, was in several

instances followed, in the one case, by a fresh increase of

the epidemic, in the other by its decrease, or at least by an

arrest of its previous increase of intensity f.

* See the annexed Diagram, No. I., and Plate II., in Mr. Farr's Report,

published by the Registrar-General.

t Dm-ing the seven months, October, 1848, to April 28, 1849, in-

clusive, the mean daily temperature of the atmosphere never, except

during the first week, reached 60° Fahr. From the 8th October to the 13th

of December, it ranged from 35° 2' to 59° 1' Fahr., and after the latter

date, down to the 28th of April, was always below 51° Fahr.
;
ranging

for the most part between 32° and 50°, and falling, on the first days of

January, as low as 25° Fahr. During this period the mortality from the

epidemic never attained a very high rate. The weekly number of deaths

during the last three months of 1848 ranged from 18 to 65 in London.

During the first six weeks of 1849, the weekly number of deaths ranged

from 38 to 90. Subsequently the mortality rapidly decreased, and

during the month of April there were only nine deaths from Cholera.

Such were the comparatively trifling effects of the epidemic during the

cool season.

On the last days of April the temperatui-e suddenly started up to
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The inference that the rise and decline of the epideraic

were here regulated very much by the temperature of the

atmosphere, is strengthened by the fact that the aggregate

mortality throughout England corresponded very closely in

its increase and decrease with the varying indications of the

64° Fahr., and on the 3rd of May reached 61°. It again fell on the

succeeding day, and on the 11th of May was as low as 42°. But it rose

again quickly to 54° on the 13th of May, and continued to rise during

the succeeding three weeks, until on the 4th of June it attained the

height of nearly 69° Fahr. This last rise of temperature was imme-
diately followed by an increased mortality from Cholera.

During the week ending the 2nd of June there were nine deaths

from Cholera, and during the four weeks ending the 30th of June, there

were 276 deaths.

The high temperature of 69° Fahr. on the 2nd of June was followed

by a fall to 52° Fahr. on the 11th. But on the 12th, the temperature

again began to rise, and until the 11th of September never was below

55° Fahr., and ranged between that degree of the thermometer and 71° 1';

a remarkably stagnant state of the atmosphere attending the great heat

in London, from the 18th of August to the 13th of September. It was

during the period here indicated that the great increase of mortality

took place. It began during the last week in June. During July 2555

deaths were caused by Cholera in London. During August the number
of deaths was 6368. The epidemic attained its greatest intensity on the

4th of September, on which day 336 deaths from Cholera occurred in

London.

From the 2nd to the 5th of September the mercury in the thermometer

had stood at 67° and 66° Fahr. ; on the latter day it began to fall ; ou

the 11th of September it was as low as 51°, on the 26th it had risen to

62°, but it immediately fell again : on the 6th of October it was as low

as 42° Fahr., and remained below 48° for a week
;
namely, till the 15th

of October. During this fall of the temperature of the atmosphere the

daily mortality from Cholera in London rapidly decreased from 336

to 7.

From the 16th to the 26th October the temperature was between 50°

and 60°. But from the 26th October to the end of the year there was

but one day on which the temperature was above 55° Fahr., and only

a few days on which it was above 53° Fahr., the range of temperature

during the last two months of the year, with the exception of these few

days, being from 25° to 48°. It was during these two months that the

epidemic gradually became extinct ; the last death being recorded on

the 13th December.

D
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thermometer as recorded at Greenwich*. It is strengthened,

too, by the equally close con-espondence between the

variations in the mortality from Cholera, and the variations

in the external tem]3erature, in Berlin, during the decline of

the epidemic of 1848, which began during the height of the

summer (see Diagram No. 2, and Table IV. in the Appendix),

as well as by the general fact, observable in the Table at

pages 30-31, that when epidemics of Cholera have begun

during the hot season, they have quicldy risen to their climax,

and have then soon declined and become extinct on the

advance of the cold season
;

whereas, in the instances in

which they have commenced at the close of the 3'ear, they

have, as a rule, not caused any considerable mortality before

the following spring or summer.

But no extended inquiry is needed to find abundant proof

that the increase of a Cholera epidemic is not necessarily

connected with any particular degree of external heat, nor

its decline with the loss of that temperature. Thus it is

shoM'n in Table IV. in the Appendix, that the Cholera

rose to a high degree of intensity in Paris in 1832, and in

Stockholm in 1834, in months when the average temperature

was below 55° Fahr. And the epidemic reached its height

in Glasgow and Paisley, and other towns in Scotland, in the

middle of the winter of 1848-49, when the temperature must

have been lower than it was at the same time in London.

It is shown, secondly, in Table IV. in the Appendix, that

in several instances Cholera having reached its height as an

epidemic has rapidly declined, while the tempei-ature con-

tinued to rise, or at least remained high ; for example, in the

instances of London in 1832, and of Paris in 1832 and 1839.

Thirdly, it is shown that great fluctuations in the mor-

tality from Cholera have occurred without any corresponding

variation in the temperature of the atmosphere ; this fact,

as well as the preceding one, being clearly illustrated by the

Diagrams No. 3 and 4.

* Sec the Diagram, Plate XL, in Mr. Fair's Report on Cholera in England

in 1849.
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And fourthly, it appears in Table IV. that, even when these

fluctuations have not interfered, there has been no constant

relation between the mortality from the epidemic and the

temperature of the atmosphere, in the rate of their rise and

of their decline. The two epidemics in Paris during their

increase may be contrasted one with another; and the epi-

demic of Berlin in 1831 with those of 1837 and 1848 in the

same city during their decline, with regard to this point.

While, therefore, the former facts showed that the tem-

perature of the atmosphere, as a rule, does in some way or

other exert an influence over the degree of prevalence of

Cholera, and generally determine the periods of its gi'eater

or less intensity, these latter facts prove that this influence

is not the .onlji^^ one- capable of producing the like results,

and is neithey. necessary. rrbr constant in its operation.

The natture of the_m"flii»nce exerted by the temperature of

the atmosph"ere,^and the probable reason why it is in many
cases superseded, are in a great measure elucidated when

one of the main features of a Cholera epidemic, already

considei'ed, is brought to mind
;
namely, its marked pre-

ference for localities in which the conditions of low site,

damp soil, impurities of all kinds, dense population, and

want of ventilation—in other words, the conditions of insalu-

brity—abound. Now these conditions seem to operate

principally by the production of an impure atmosphere ; and

if the different degrees in which the atmosphere is thus

rendered impure in different parts of a coixntry or a town

determine the several degrees in which Cholera affects them,

the variations in the degree of this impurity of the atmosphere,

in the same place at different periods of an eiDidemic, would

necessarily cause corresponding variations in the intensity of

the disease in that place. It is further obvious that, ccBteris

paribifs, the higher the external temperature, the greater will

•be the amount of impurities resulting from the decomposi-

tion of organic matters, in the atmosphere. It is highly

'probable, therefore, that the usual influence of a higher

temperature in increasing the intensity of a Cholera epidemic,

D 2
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consists in adding to that impure condition of the atmosphere,

which so much favours the local development, and probably

also the diffusion, of the disease.

Other meteorological conditions would aid a high tem-

perature in producing the impure state of the atmosphere

above referred to. Great stillness of the air would obviously

have this effect, especially in cities and towns, where it

would operate in the same way as want of ventilation does

within buildings ; and a certain degree of moisture would pro-

mote the decomposition of animal matters and tend to the

same result. Both these conditions of the air accordingly

have been present, together with great heat, in some places

during the most severe ravages of Cholera*. In London, at

the time when the epidemic of 1849 was at its height, the

air was very dry, but it was remarkably stagnant ; so that

even at the level of Greenwich, according to Mr. Glaisher's

observations, the horizontal movement was far below the

average ; and near the banks of the Thames there was not

the slightest motion of the air for days together. During

the rise of the epidemic, too, in the summer of 1849, great

stillness, or at most only slight movement of the air preceded

a more rapid increase of the epidemic on three occasions,

namely, from the 6th to the 8th of July, from the 3rd to the

6th of August, and from the 21st to the 23rd of August (see

the Table at page 26). These facts strengthen the proba-

bility that a high temperature favours the gi'owth of a Cholera

epidemic by tending to increase the impure condition of the

atmosphere.

The coincidence—the normal coincidence, it may be

termed— of high temperature with the more intense period of

the epidemic being thus accounted for, it remains to be

seen whether the exceptional cases ai*e consistent with the

belief that the same conditions which determine the degree

of severity of the disease in particular spots, also regulate

* See Mr. Thorn's Observations at Kurrachee, quoted in the Report

the General Board of Health on Cholera, p. 27.
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the variations in its intensity as an epidemic at different

periods in the same place.

Here the first question is, whether the prevalence of

Cholera with severity during the winter season in certain

instances, can with any probability be referred to the ex-

istence of those conditions in a high degree ; and some of

these instances may at once be dismissed as offering no

difficulty. Several of the outbreaks in England during the

winter of 1848-49 and the last months of 1849, occurred in

large institutions, such as workhouses, lunatic asylums,

and prisons ; and as the atmosphere of these buildings is

artificially warmed, and is as liable to become impure from

imperfect ventilation and other causes in winter as in sum-

mer, or perhaps more so, it is quite in accordance with the

rule as to the influence of temperature, and with the view

above taken of the nature of that influence, that Cholera

occumng in such institutions should be severe even in the

winter season. The large proportion borne by deaths in

these public institutions to the total mortality from Cholera

in the metropolis, and some other parts of England, during

the coldest months of the winter 1848-49, affords, indeed, a

strong support to the view in question. Of 472 deaths from

Cholera in London, during the months of January and

February, 1849, 257 occurred in the Pauper school at Toot-

ing, the Female Refuge in the Hackney Road, Warburton's

Lunatic Asylum (Bethnal Green), Millbank Prison, and a

few workhouses. Of 10 deaths in the extra-metropolitan

part of Middlesex in the same months, 7 occurred in the

Edmonton Workhouse; of 29 in Hertfordshire, 12 occurred

in the County Gaol and Union Workhouse ; of 17 in the

East Riding of Yorkshire, 12 occurred in the workhouse at

Howden ; and of 61 in the West Riding, 16 occurred in the

Wakefield House of Correction, and 7 in the Union Work-
house at Selby.

At the end of the year 1849, again, the deaths in large

institutions preponderated at many places. Thus in No-
vember, the only deaths in Taunton were 68 in the Union
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Workhouse, there being only 168 deaths in the whole county

of Somerset ; and the only deaths in Hertford were 7 in

the County Gaol, the whole number in the county being

only 23.

But there are other instances in which the disease was

certainly diffused over a village or town, or, at least, over

many distinct dwellings, and in these instances it is necessary

to seek for conditions favourable to the disease in the general

character of the town or village, or, at least, in circumstances

external to the dwellings. In the majority of the places most

severely visited in England during the winter of 1848-49, and

during the last two months of 1849, as well as in the Scotch

towns, which suffered severely between November, 1848, and

February, 1849, the low site on rivers or sea-coasts, the dense

and poor population, in great part employed as workers in

factoi-ies, miners, or as sailors, and intemperate and un-

cleanly in their habits, and the general want of sanitary pro-

visions, furnish conditions amply accounting for the diffusion

of the disease widely through these places, even in the

absence of a high temperature. The places referred to are

Sunderland, Newcastle, and Chesham in Buckinghamshire,

all visited in the winter of 1848-49; Chilton and Bridge-

water in Somersetshire, and Bedlington in Northumberland,

severely affected in November and December, 1849 ; and

Paisley and Glasgow, where the mortality was very high

in January, 1849*. That the height to which the epidemic

rose in these places, even in cold weather, depended largely

on the conditions specified above, seems to be proved by

the fact that it showed then and there the same preference,

as it has done in other places in summer, for the localities

in which those conditions chiefly aboundedf.

It cannot, however, be affirmed that all the places thus

* Particulars of the visitations of these places will be found in the

Maps I. and II., and in the Appendix.

t See, for example, the description of the parts of Glasgow and Pais-

ley visited by Cholera, quoted from Dr. Sutherland's Report, in the

Appendix.
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severely visited in the cold season present obviously, and in

an extraordinary degree, the known conditions of insalubrity.

It does not appear easy to explain, for example, the out-

breaks in the villages of Rudham and Mileham, in Norfolk,

in the winter of 1848-49. It would seem, therefore, that in

these and similar instances, some other cause must have

been at work, either increasing the effect of the local con-

ditions, or, perhaps, acting in some totally different manner.

In the cases, too, where the local conditions which generally

favour the increase of Cholera, were abundant, it is difficult

to explain why the epidemic, which had been severe during

the cold season, should have afterwards quickly declined,

unless under the influence of some other agency than those

hitherto considered.

Stronger reasons will presently be adduced for believing

that some unknown cause exerts an important influence over

the degree of prevalence of Cholera. But, before proceed-

ing to the consideration of them, it is well to remark that,

although the existence of this unknown influence must be

assumed, the importance #f the obvious conditions of

unhealthiness ought not to be overlooked. London, of all

the large cities of Europe, is the one in which the removal

of them has been most strenuously and successfully aimed

at, and in which the general mortality is lowest ; and it may
be believed to be in great part owing to this cause that Cholera

has shown so little power to exist as a general and severe

epidemic in London, except during a somewhat elevated

temperature. On the other hand, the prevalence of Cholera,

with some though diminished degree of intensity, during the

winter in Moscow and St. Petersburgh, accords with the

higher rate of general mortality in those cities, and may
with much likelihood be ascribed in great measure to their

defective sanitary conditions ; for though there are special

circumstances in St. Petersburgh, if not in both those cities,

which doubtless tend to increase the ravages of an epidemic

such as Cholera amongst the inhabitants during the winter,

namely, the high temperature maintained in the dwellings of
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the poor as well as of the rich by close stoves, and the impe-

diments to ventilation offered by the double windows and

doors so generally used to exclude cold, these would hardly

account for the disease continuing to exist through the

winter in an epidemic form.

The other exceptions to the general rule, as to the relation

existing between epidemics of Cholera and the external tem-

perature, must now be more particularly noticed, with the

view of determining how far they can be ascribed to varia-

tions in the state of the air produced by known conditions

of insalubrity. The exceptional facts alluded to are, the

decline of the epidemic in several instances while the tem-

perature was still high and even still rising, the fluctuations

in the intensity of the epidemic not connected with cor-

responding variations of the temperature, and generally the

absence of accordance in the rate of their rise and decline

between the epidemics of Cholera and the indications of the

thermometer. Instances of all these facts have already been

given.

In the endeavour to explain these facts the first idea that

suggests itself is, that the arrest or retarded rise of the epi-

demic may have been due to a strong wind setting in and

sweeping away the impure atmosphere. And some support

to this notion is found in the case of the last epidemic in

London, where, just as the rise of the epidemic seemed to be

accelerated from time to time by a still atmosphere, so it was

retarded on more than one occasion on the wind acquiring

greater force (see the Table at page 26, and the Diagram,

Plate 2, in Mr. Fan's Report). Very imperfect information

is available respecting the force of the wind in London during

the epidemic of 1832, or at Paris during the visitations in

that city. But it is quite clear that in neither case was an

adequate cause of the sudden decline of the epidemic during

a high temperature to be found in the strength of the wind.

During the sudden and rapid subsidence of the epidemic in

Paris between June 10th and 25th in 1849 (Diagram No. 3),

the wind is not once stated in the Meteorological Table given
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in M. Blondel's Report to have been "strong;" and in the

instances in which a strong wind is mentioned as having pre-

vailed, only a check in the rise of the epidemic, no remark-

able diminution of it, followed*. The temporary subsidence of

the epidemic in London in 1832 after the first week of April

(Diagram No. 4), is not better explained by the notices of the

state of the wind in the Meteorological Tables, published by

the Royal Society. On the 6th, 7th, and 8th of April there

was a " light wind but no wind is noticed on any other day

of the month before the 19th ; while during the early part of

March, at the time when the epidemic was increasing, there

was "wind" noticed on four successive days, and on one

of these days " light brisk wind," and on another " brisk

wind."

An inquiry into the quantity of rain that fell, and the

changes of the barometer at the periods referred to, has led

to no more satisfactory result.

The conclusion seems inevitable that, in these and other

similar instances, the great and more or less continued

decrease in the force of the epidemic has been due to some

other agency than the ordinary meteorological conditions

;

and at present the nature of this agency is unknown. It

may act by directly destroying or remov ng the cause of the

disease itself. But inasmuch as the local conditions of

uuhealthiness have power to determine the spots where
Cholera shall be most destructive of life, and since the

tendency of all these conditions is to render the atmosphere
impure,—while the variations of the intensity of the epidemic
in any place are, moreover, as a general rule, dependent on
influences which must produce con-esponding variations in

the degree of impurity of the air, it is not unreasonable to

imagine that the unknown agency in question produces its

effects by destroying the atmospheric impurities; and the

extraordinary prevalence of the disease in some instances, in

the cold season, may be supposed to arise, in part, from this

agent not being present in its normal amount. Ozone, which

* See Table III., in the Appendix.
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has been shown by Professer Schcinbein to exist in the

atmosphere in varying quantities, has the power of destroy-

ing the impurities resulting from the decomposition of

organic raattei*, and has so far tlie requisite attributes of this

unknown agent. But the agent which checks in so mys-

terious a way the destructive work of Cholera, can scarcely

have so general an action on all impurities of an organic

origin as ozone seems to have
;

for, if that were the case, all

diseases which are fostered by an impure air ought to be

more or less repressed by it at the same time with Cholera*.

The results of the foregoing examination of the circum-

stances, apparently determining variations in the intensity of

a Cholera epidemic in a place where it already exists, are,

then :

—

1. That a high temperature has a decided tendency to

increase, and a low temperature to diminish, the prevalence

of the disease; although no particular degree of its pre-

valence is connected with a given height of the thermometer,

and the rate of increase and decrease of the epidemic is not

strictly regulated by the rapidity with which the temperature

rises or falls.

2. That a stagnant state of the air has, in several instances,

appeared to exert the same influence as atmospheric heat,

while rapid horizontal movement of the air seems, like cold,

to cause a temporary subsidence of the epidemic, or, at least,

to check its increase.

3. That the influence of temperature is subject to marked

exceptions ; the disease occasionally prevailing with much

severity in the cold season, and, on other occasions, subsiding

rapidly while the heat is still great and even increasing.

4. That as the conditions which determine the spots in

which Cholera causes the chief mortality, all tend to produce

* The subject of ozone is one of great interest, since it shows how

important an influence the electrical state of the atmosphere may indi-

rectly exert on animal and vegetable life. At present, however, there is

no satisfactory evidence that the electricity of the atmosphere bears

any relation to Cholera epidemics.
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an impure state of the air, and as a high external tempera-

ture and absence of wind tend to increase the impurity of

the air of such spots, it is probable that the varying degrees

of impurity of the air are, at least, one cause of the vary-

ing intensity of the epidemic in any given place.

5. That, on the other hand, no known influence effecting

alterations in the degree of purity or impmity of the air will

explain the exceptional cases above referred to, especially

the occasional rapid subsidence of the epidemic while the

external temperature is high ; and it is, therefore, necessary

to admit the agency of an unknown cause, capable of pro-

ducing even more remarkable variations in the intensity of

the epidemic than those caused by fluctuations of tempera-

ture.

How do these results affect the principal theories with

regard to the cause and mode of diffusion of Cholera ?

The theory of a general state of the atmosphere or atmo-

spheric influence, acting in spots fitted for its manifestation

by " localizing conditions," may certainly be reconciled with

them. For this general influence would be manifested moi-e

intensely in proportion as the "localizing conditions" (the

conditions of insalubrity) were increased by a high tempera-

ture and a stagnant state of air. And the unknown cause,

which, in modifying the severity of the epidemic, occasionally

overrules the influence of temperature, might be simply the

varying intensity of the atmospheric morbific influence

itself. Other features, however, of a Cholei-a epidemic make
it difficult, as we have seen, to admit that the cause of the

disease is such a general condition of the atmosphere.

The theory that Cholera is propagated and diffused by
means of human intercourse, receives no support from the

facts relating to variations in the intensity of Cholera epi-

demics, and the circumstances determining those variations.

These facts tend, on the conti'ary, to establish the close

resemblance borne by Asiatic Cholera to the common
summer Cholera and Diarrhoea of this country and Remit-
tent Fever, which there are such good grounds for believing



44 CHOLERA CONTRASTED WITH CONTAGIOUS DISEASES.

to be purely of malarious origin, and not to be in any way

communicable ; while they present a striking mark of dis-

tinction between Cholera and the best-known contagious

diseases of this country, Small-pox, Measles, Scarlatina,

and Hooping Cough. The Table at page 8, showing the

mortality from English Cholera and Diarrhoea in the several

quarters of the year, and the Table of Cholera epidemics,

at pages 30-31, may be compared with the annexed Table,

which gives the mortality from the contagious diseases

just refeiTed to, and from Continued Fevers, in the several

quarters of thirteen years. It will be seen that, instead of

becoming more intense in the hot season of every year and

declining in every winter, epidemics of the latter diseases

(excepting Hooping Cough*) most frequently extend through

cycles of two or three years, and have their most fatal period

more frequently in the colder than in the hotter season of

the year. How different must be the laws of increase and

decrease of these contagious diseases from those regulating

the rise and decline of a Cholera epidemic, is clearly shown,

too, in the annexed Diagrams of the mortality from Small-

pox, Measles, and Scarlatina in London in 1849 ; where, on

the other hand, an epidemic of Diarrhoea and Dysentery is

seen to resemble very closely one of Cholera, in the time

and mode of its rise and decline.

Cholera, then, differs from the contagious diseases of this

country in being far more under the influence of temperature

and other conditions of the atmosphere. And if its cause

be really a contagious virus, reproduced and multiplied in

the bodies of the sick and emanating from them, certain

conditions of the air must be necessary for its continual

existence out of the body, or must greatly affect its power of

propagating the disease from one person to others, or (a

still more improbable supposition) must render persons

proof against this disease, and this disease only. The

* The fatality of Hooping Cough is so much increased by the cold

season, that no conclusion as to the time of its chief jyrevalence can be

drawn from the number of deaths in each quarter.
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probability, however, founded on analogy, is very much
against the increase and spreading of Cholera being due to

contagion ; and in addition to the facts already mentioned,

on which this inference from analogy is based, the case of

Continued Fever may be adduced in support of it.

It will be observed in the Diagram No. 5, that an increase

in the number of deaths from Continued Fever occurred in

the third quarter of the year, but especially in the month of

August and September, 1849. Now inasmuch as two fatal

diseases. Typhus and Typhoid Fever, are included under

the head of Continued Fever (termed Typhus in the Regis-

tration Returns), it appears probable that this increase

of deaths at the end of summer was due to the Typhoid

Fever, which seems to be produced chiefly, if not entirely,

by endemic miasms*, and not to the highly contagious

Typhus. And this conjecture is entirely confirmed by in-

formation kindly furnished by Dr. Sankey, with reference to

the statistics of the London Fever Hospital. Of the cases

of the two diseases admitted into that institution during

the last three years, the cases of Typhus have been more

numerous in the first and second quarters of the year than in

the third and fourth ; while the cases of Typhoid Fever have

been fewest in the first quarter, have increased in the second,

and still more in the third or summer quarter, and have again

diminished in the fourth quarter. Moreover, in the three

years taken separately. Typhus furnished the largest number

in three different quarters ; whereas Typhoid Fever in every

year furnished by far the largest number of cases in the third

quarter. So that these two fevers, in the fluctuations of their

* At Millbank Prison, where deaths from Continued Fever occur every

year, no case of Typhus, certainly no fatal case of that disease, has

appeared within the last 13 years. The fever has in every case had the

characters of the enteritic Typhoid Fever. The contagious Typhus has

not gained an entrance, probably in consequence of the prisoners coming

to Millbank not direct from their own homes, but after passing some

weeks in county and borough gaols, iu which, for the most part, clean-

liness and good ventilation are now maintained, and the prisoners very

generally kept apart in separate cells.
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aiuount of prevalence, seeiu to follow respectively the rules

of contagious and non-contagious epidemics ; and the de-

cidedly contagious fever bears in this respect no resemblance

to Cholera.

An additional reason for believing that the diffusion of

Cholera through a town is independent of contagion, is fur-

nished by the extraordinary rapidity of its increase in some

cases. To take one example of this from many that might

be referred to ; the epidemic of 1832 in Paris commenced on

the '26th of March, and increased so rapidly, that in 18 days

(on the 14th of April) it had reached its climax, had already

extended to all the quarters of Paris, and had been fatal to

7000 people. It is scarcely possible to believe that this was

the effect of contagion, of the re-production and increase of

the morbific jjoison solely within the bodies of the sick, and

its subsequent communication from the sick to other persons

previously healthy. :

—

But, though 'the- th^JM-y.of.ftrue contagion cannot with any

degree of probability be 'taade 'to explain the facts which have

been reviewed in relation to- the. rise and decline of a Cholera

epidemic, it muSt-not hasti-ly be assumed, that the disease is

in no cases and under no circumstances communicable. Plague

and yellow fever, like Cholera, take their rise in hot climates,

are in a similar manner under the influence of temperature,

and are undoubtedly, in the main, dependent on enHemic

miasms
;
yet there are reasons for believing that both plague

and yellow fever are in some way propagated by human

intercourse.

The view of the cause of Cholera which seems most consis-

tent with the variations of intensity of a Cholera epidemic, and

with what is known of the circumstances determining those

variations, and which at the same time accords with the other

characteristics of Cholera previously considered, is the

" miasm" theory,—that, namely, of a material substance dis-

tributed through the air and undergoing increase in the air

or on surfaces exposed to the air. For as this Cholera miasm

is supposed to find the pabulum for its increase in the im-
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puritios of the air, all causes rendering tlu; air inoio impure,

as increase of temperature or a stagnant state of atmosphere,

would favour the increase of the Cholera matter and of the

disease itself. Since, moreover, warmth would doubtless pro-

mote the process (chemical or vital) by which the matter is

reproduced and multiplied, a complete explanation is by this

theory afforded of the occasionally rapid rise of the epidemic

in hot seasons, as well as of the short space of time inter-

vening between fluctuations of temperature and corresponding

fluctuations of the epidemic. This theory being adopted,

the unknown cause producing the exceptional phenomena in

the course of Cholera epidemics would be regarded as a

distinct agent, having the property, when abundant, of de-

stroying either the morbific miasm itself or the impurities in

the air, which form the pahuhim for its increase, and, when

present in less than normal quantity, of permitting the in-

crease both of the mere atmospheric impuiities, and of the

Cholera matter in undue degree. The necessity for admitting

the influence of a second distinct agent may be thought

an objection to this theory, which thus far has appeared

otherwise to have most facts in its favour ; but it must be re-

membered, that in the case of other epidemic diseases, varia-

tions in the degrees of their prevalence, not explicable by

known meteorological phenomena, often occur, and are re-

ferred to a similar agency, which is not further defined than as

a "healthy," or an "unhealthy, constitution" of the air, ac-

cording as the epidemic diseases decline or flourish. More-

over, no simple theory that has yet been proposed, will

account for all the facts in the history of epidemics of

Cholera.

v. A fifth character of this disease, which has to be noticed,

is, that after a certain time it altogether disappears.

In England, Cholera, having ceased in November, 1832,

reappeared jjartially in the summer of the following year, and

again in the summer of 1834. But subsequently it was not

epidemic in this country until October, 1848
;
although two
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completely -isolated outbreaks of a disease not distinguishable

from tlie epidemic Cholera occurred in the years 1837 and

1838. The former outbreak was in the Dreadnought Hos-

pital at Greenwich, where 20 patients were attacked and 12

died, between the 8th and 28th of October* ; no similar cases

occurring in other ships in the river or on shore. The out-

break in the year 1838 was in the House of Industry at

Coventry, and there 55 of the inmates perished between

the 7th of January and the 2nd of February; while all other

parts of the town remained free from the diseasef.

After the cessation of the epidemic in 1849, it did not re-

appear in this country in the following years.

The cessation of the epidemic cannot be referred to any

known external agency. It usually occurs in the cold season ;

but although cold certainly exerts a suppressing influence,

it is as certainly inadequate of itself to eradicate the dis-

ease ; for the epidemic has often survived a severe winter

in colder climates than that of England. Some other cause

must then at least concur with the influence of cold in bring-

ing about this result.

The final cessation of the epidemic has been regarded as

quite consistent with the theory of its dependence on con-

tagion, or, in some way or other, on human intercourse. And
its cessation after periods of various duration in different places

hes been thought to afford direct support to that theory.

It has been assumed that all persons are not susceptible

of the disease
;
and, on this assumption, it has been con-

cluded that in any given place the epidemic necessarily

ceases when all the inhabitants thus susceptible have been

exposed to the contagious influence and affected by it.

In corroboration of this inference, and of the view which

regards Cholera as essentially contagious, the fact has

been adduced that, in the epidemic of 1832, a direct re-

lation subsisted between the number of the population

* See the Report of these Cases, published by Dr. Budd and Mr. Busk
in 21st volume of the Medico-Chirurgical Transactions,

t See Mr, Farr's Report on Cholera, p. Ixxix.

E
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and the duration of the disease in different towns and

villages, and it has been argued, that " if the Cholera cases

were not connected one with another, there would be no

reason why the few cases which happen in a village should

not be scattered over as long a period as the thousands which

occur in a great metropolis."* The fact referred to is indis-

putable,—and the same general rule obtained to a certain

extent in the epidemic of 1849. For in 41 registration sub-

districts, of which the population was under 10,000, the

average duration of the epidemic was 81 days ; in 44 sub-

districis, which contained from 10,000 to 20,000 inhabitants,

the disease continued to prevail on the average 108 days; and

in 35 sub-districts or districts comprising large towns, the

population of each of which exceeded 20,000, the disease

lasted 117 days. The contrast with these larger places

would be more sti'ongly seen in single villages or small towns,

several of which are often included in one sub-district.

These facts, however, are intelligible, without reference to

contagion,—to the reproduction of the Cholera poison in the

human body, and its communication from one affected person

to others. It will presently be shown, that Cholera during

its prevalence in a town does not affect all parts simulta-

neously, but rather attacks them in succession ; the local

ities thus attacked being, for the most part, spots in which

certain conditions abound. Now, in a large town, such

localities are of course more numerous than in a small town,

and hence it would be expected that, in whatever way the

successive attacks of the different localities were produced,

a longer time would generally elapse before the disease had

run its course through the more populous and more extensive

place.

Moreover there are reasons for believing that the cessation

of the disease in a town is not owing to all persons suscep-

tible of it having already been exposed to its cause and

affected by it. In the first place, the disease may cease in a

* On the Mode of Propagation of Cholera, by John Snow, M.D.,

London, 1851, p. 2.
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town, or a large public institution, and then after a short in-

terval be renewed,— as many persons sufiering from it in this

renewed outbreak as in the former one. An example of this

is met with in the case of Sunderland, where a slight attack,

between the months of October, 1848, and January, 1849,

was succeeded, after more than a month's complete interval,

by a second attack of far greater severity ; this again being

followed, after two months' interval, by a third outbreak of a

still more serious character. It is not likely that, in this

instance, the disease ceased in the two earlier outbreaks,

because all the persons still susceptible of the disease,

through some strange concurrence of circumstances, failed

to be exposed to the contagious influence.

In the second place, the supposition that Cholera, if con-

tagious, must after a time cease throughout the country, or at

any rate throughout a large city, ft'om the absence of any

more persons susceptible of the poisonous influence, is con-

trary to past experience respecting the best known contagious

diseases, which seem at no time to become entirely extinct,

even in London, and still less throughout England.

These considerations, then, with other facts relating to the

cessation of the epidemic, which will be noticed under the

next head, though they by no means prove that Cholera

cannot be communicated from one person to another, make

it at least improbable that the cessation of the epidemic

throughout the country, or even in a town or village, is due

to the failure of subjects for the contagious influence.

The entire disappearance of Cholera from the country,

regarded alone, would be most readily explained by the theory

that the epidemic is produced and maintained by a peculiar

state of the atmosphere, or atmospheric influence, which, at

length, passes away, and, of course, leaves the country free

from the disease. According to this view, the slighter re-

newed outbreaks in 1833 and 1834 would involve the neces-

sity of supposing that there was a fresh visitation of the

atmospheric influence in each of those years. But inasmuch

as the epidemic prevailed in Spain both in 1833 and in

E
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1834, and was present in Sweden also in the latter year,

these renewed outbreaks of the disease oppose no great diffi-

culty to the reception of the theory.

If, on the other hand, the view be adopted that Cholera

depends on a material poison conveyed by the atmosphere^

but only partially distributed through it, this poisonous mat-

ter increasing wherever there are the conditions of damp
and foul air, the cessation of the epidemic must, it would

seem, be ascribed to some other cause, which either frees

the entire atmosphere from matters essential to the exist-

ence and increase of the Cholera poison, or destroys the

poison itself. At all events, this is the kind of agency

which, if the theory of a material Cholera poison be adopted,

would seem best adapted to bring about the ultimate cessa-

tion of the epidemic ; and the influence of a similar agency

has already been inferred as the most probable cause of

those partial and temporary fluctuations in its intensity,

which cannot be ascribed to known meteorological pheno-

mena. The cause of the cessation of Cholera in each parti-

cular spot, house, or group of houses, will come under con-

sideration at a future page.

VT. The characters of Cholera thus far discussed have

been— 1, the distribution of the epidemic in respect of extent

and intensity; 2, the distinguishing features of the spots in

which it has especially manifested itself; 3, its duration
; 4,

the varying degrees of its intensity at different periods of its

persistence in a given place
;
and, 5, the fact that in each place,

and even throughout the whole country, it ultimately ceased.

The next character of the disease which must be inquired

into \s,the manner of its dissemination as regards time;

that is to say, the degree in tvhich its appearance, its period

of greatest intensity, and its cessation were severally simulta-

neous in different places.

The epidemic made ifs appearance in England at the end

of September, or the very beginning of October, 1848 ; fatal

cases of Cholera having certainly occurred at this time in the
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Metropolis, Hull, and Sunderland. The question,how soon the

country generally was visited by it, must be determined, it

possible, by means of the Registration Returns. The common
summer Cholera in most years rapidly diminishes in preva-

lence after the month of September. Wherever, therefore,

the number of deaths registered as due to Cholera decidedly

increased in the month of October, there is prinid facie

evidence, that the epidemic had already affected that place.

And in the instances where the number of deaths assigned

to Cholera remained stationary, it may with little doubt be

admitted, that the epidemic disease was present, if the deaths

occuiTcd in groups of two or more in limited spots, and

were those of adults, as well as of infants. On the other

hand, wherever the number of deaths registered in October,

was much less than the number in the preceding month,

there is strong ground for believing that the epidemic had

not then appeared. (See Table V. in the Appendix.)

Now when the 44 counties and equivalent Registration

Divisions of England and Wales (North Wales, South Wales,

and the three Ridings of Yorkshire,) are examined from this

point of view, it is found that four counties, Durham, the

East Riding of Yorkshire, Cheshire, and Middlesex (ex-

clusive of the metropolis), certainly suffered in October; ten

others, namely, Buckinghamshire, Lincolnshire, Northumber-

land, Kent, Cornwall, Hertfordshire, Warwickshire, Cam-
bridgeshire, Suffolk, and the West Riding in November

;

five others, Essex, Norfolk, Lancashire, Cumberland, and

North Wales, in December; and two, Gloucestershire and

Shropshire, in January.

On the other hand, it would appear, from the data referred

to, that ten counties, Sussex, Oxfordshire, Dorsetshire, Hunt-

ingdonshire, Rutlandshire, Northamptonshire, Herefordshire,

the North Riding, Westmoreland, and Monmouthshire,

escaped throughout the entire seven mouths from October,

1848, to April, 1849, inclusive.

With regard to thirteen others, Surrey, Berkshire, Hamp-
shire, Devonshire, Wiltshire, Somersetshire, South Wales,

Staffordshire, Bedfordshire, Worcestershire, Derbyshire, Not-
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tinghamshire, and Leicestershire, it would remain doubtful

whether they were visited by the epidemic during this

period.

The twenty-one counties distinctly attacked by Cholera

in the course of the four months, October, 1848, to January,

1849, inclusive, lie, with few exceptions, on the eastern

coast, or at least in the eastern half of the country ; while of

the ten apparently not attacked before May, 1849, only one

is situated on the eastern coast, the rest being southern,

western, and midland counties. These facts, therefore, sug-

gest the^notion not only that the epidemic affected a few

counties first, and gradually extended to others, but also that

it did not, during the winter of 1848 and 1849, reach the

south-western part of England ; the sole apparent exception

to this rule being the case of Cornwall, and the deaths regis-

tered there as due to Cholera having been but ten during the

whole period.

There are other facts, however, which throw some doubt on

this view of the matter. It may be shown, that even in the

counties which presented no marked increase in the deaths

from Cholera after September, 1848, and in which the deaths

occurred singly in ditFerent towns or districts, or were almost

entirely those of infants, the total mortality registered as due

to Cholera during the last three months of the year 1848,

and the first three months of 1849, was considerably above

the normal amount. The data from which this conclusion

may be drawn are, the number of deaths from the dis-

ease registered during the different quarters of the year 1848

and the first quarter of 1849, in the different counties, and

the proportion borne in other years by the deaths during the

first and the last quarter respectively to the annual deaths

from Cholera, in London. It will be seen in the Table

given at page 8, that the deaths from sporadic Cholera oc-

curring in London in the last three months of the year

have, according to the average of a series of years, amounted

to only 10 per cent, of the annual mortality from the dis-

ease, and the deaths occurring in the first three months of the

year to less than 4 per cent. ; and that in no year in which
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the mortality was at all considerable, was the proportion in

the last three months above 16 per cent., or in the first three

months of the year above 8 per cent. Now in the year 1848,

61 deaths from Cholera were registered in the ten counties

named at p. 53, as those in which no decided outbreaks of

the epidemic disease were noticed; and 17, or nearly 28

per cent., of these deaths occurred in the last three months

of the year. In the 13 counties, again, in which the appear-

ance of epidemic Cholera during the winter of 1848-49

seemed on other grounds doubtful, 206 deaths from Cholera

were registered during the year 1848, and 91 of them, or 44

per cent., in the last three months; while in the 21 counties

in w^hich the effects of the epidemic during the winter of

1848-49 were most decided, the proportion of deaths in the

last quarter of the year 1848 was less than 52 per cent, of

the mortality of the whole year, namely, 519 out of 1005

deaths*. These facts, then, afford grounds for the suspicion

that the influence of the epidemic was exerted, though with

different degrees of intensity, in nearly all parts of the coun-

try, in the course of the last three months of the year 1848.

In the first three months of the year 1849, the deaths

from Cholera became less numerous, except in a few coun-

ties. But yet the mortality was generally much above the

average ratio, or even the highest ratio of other years in

London. In the 10 counties least severely visited, the deaths

in the first three months of the year 1849 were equal to 18

per cent., instead of 4 per cent., of the total number of

deaths in the previous year. In the 13 other counties where

there were still no decided outbreaks, the proportion was 30

per cent. In those most severely visited, it was 74 per cent.

(See the Table at page 56.)

There is a third series of facts also tending to the con-

clusion that epidemic Cholera extended throughout the

country in the course of the winter of 1848-49. It is certain

that during the whole i3eriod of the epidemic many deaths,

especially of children, due to the same cause, thougli often

* Table showing the number of Deaths registered as due to Cholera
in the difl'erent Counties of England and in the Metropolis, during the
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not presenting all the ordinary features of Cholera, were re-

gistered as deaths from diarrhoea. And it is most probable

that a very considerable part of the great excess of deaths

registered as caused by diarrhoea during the year 1849, was

due to this circumstance.

It is true that, for nearly three years previous to the inva-

whole year 1848, in the last three months of that year, and in the first

three months of the year 1849.

Counties.

London (comprising

parts of Kent, Mid-
dlesex, and Surrey)

21 counties in which
decided outbreaks

occurred during the

winter of 1848-49

Deaths from
Cholera.

.= 2

5 c

as

662 478

1005 519

46

43
21
60
45
20
19

Kent (extra-Metro

politan).

Middlesex (do.)

Hertfordshire

Buckinghamshire ..

Cambridgeshire

Essex
Suffolk

Norfolk I 26
Cornwall I 21

Grloucestershire 14
Shropshire 7
Warwickshire 38,

Lincolnshire ' 421

Cheshire I 39|

Lancashire 188;

West Riding ' 139
East Riding I 65|

Durham ' 66
Northumberland I 76
Cumberland 1 21

1

North Wales ' 19

24

26
15
48
36
11

10
13

7

5

12
25
15
52
54

36
48
65

9

612

764

11

11

37
6

8

14

6

48
2

6

7
7

4
2

55
69
18

266
131

44
2

Counties.

13 counties in which

the outbreaks were
of doubtful charac-

ter

Surrey (extra-Metro-

politan).

Hampshire
Berkshire

Bedfordshire

Wiltshire

Devonshire

Somersetshire ,

Staffordshire

Worcestershire ...

Leicestershire

Nottinghamshire

Derbyshire

South Wales

10 counties in which

only isolated deaths

from Cholera occur-

red during the win-

ter, 1848-1849

Sussex

Oxfordshire

Northamptonshire .

Huntingdonshire .

Dorsetshire

Herefordshire

Rutlandshire

North Riding

Westmoreland
Monmouthshire ....

Deaths from
Cholera.

206

31

12
12
6

33
7

28
12
20
11

11

18

61

14
4

17
5

1

2

1

13

as

91

14

8

7
4

12
4

10

5

3

7
4

10

17
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sion of Cholera, the deaths from diarrhoea had been much
more numerous than they had been previously. Other

diseases of the epidemic class likewise had begun to be

productive of increased mortality in London about the

year 1846, and had continued very fatal till the year

1850, when, like diarrhoea, they again, in nearly every

instance, declined in prevalence or in fatality*. So that

some condition favourable to the ncrease of such diseases

would seem to have arisen in the year 1846, and to have

ceased or abated at the end of 1849. Still it will be ob-

served in the subjoined Table that the increase in the deaths

ascribed to diarrhoea in the year 1849, was incomparably

greater than the increase of deaths from the other epidemic

diseases ; and that, excepting dysentery, the diminution in

the following year was also much more considerable.

These facts, therefore, on the whole, lend support to the

view that a large part of the mortality ascribed to diarrhoea

in the year 1849, was due to a new cause, namel^y, the cause

* The data for the subjoined Table are derived from the summaries

of the London Returns of Mortality for the several years.

Yearly deaths in London from

Years.

Diarrhsa. Cholera.
Remittent Continued

Erysipelas.Dysentery. Fever. Fever.

1844 705 125 65 33 1696 320
1845 841 99 43 32 1301 308
1846 1152 156 228 71 1796 347
1847 1976 307 117 96 3184 525
1848 1913 334 652 96 3569 579
1849 8453 370 14,125 80 2479 459
1850 1884 182 127 87 1923 374

The next Table shows, as far as the data serve, that the recent increase

in the mortality from Diarrhoea was not confined to London.

Mortality from Diarrhoea in several years in

Years. London. All England.

1838 393 2,482

1839 376 2,562

1840 452 3,'I69

1841 465 3,240

1842 704 5,241

1847 1,976 11,595

1848 1,913 11,067

1849 3,463 18,887
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which produced Cholera; and if this were the case, it fol-

lows that a great excess in the number of registered deaths

from diarrhoea in any part of the country may be taken as

evidence that the cause of Cholera was there in operation.

Now the number of deaths registered as due to diarrhasa in

different counties of England and Wales during the last

three months of 1848 is not known ; but these data are

available with respect to the different months of the year

1849. It is possible, therefore, to compare the actual num-

ber of deaths from diarrhoea in each county during the first

three months of 1849, with the number that would have

occurred in the same period, if the mortality from diarrhoea

during the whole year had been the same as in the year 1848,

and had been distributed over the different quarters of the

year in the same proportions in the counties as in London*.

* This Table, with the exception of the last four lines, is extracted

from the Eleventh Report of the Registrar-General, p. xxxii.

Deaths in London from Diarrhoea in each of the four quarters of the j'ears

1840-48.

Years.
Quarters ending

Totals in the
several years.

March. June. September. December.

1840
1841
1842
1843
1844
1845
1846
1847
1848

57
68
81

69
79

109
119
178
244

62

65
63
50

83
84
153
202
239

279
228
489
455
414
449
1549
1196
1048

62
112
87
268
129
199
331
400
375

460
473
720
842
705
841
2152
1976
1906

1004 1001 6107 1963 10,075

111 111 678 218 1119

Proportion per cent."

in each quarter, cal-

culated from the an-

1

9-9 9-9 60-6 19-5 100-

Proportion per cent.

'

in each quarter of

the year 1848
J1

12-8 12-6 55-0 19-6 100-
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It will be seen* that the mortality from diarrhoea during the

first three months of 1849, was excessive in almost every

* The subjoined Table is constructed from data derived from the

Eleventh Repoi-t of the Registrar-General, and from Mr. Farr's Report

on Cholera.

Deaths in London and in the different Counties of England from Diarrhoea, during

the year 1848, and during the first three months of the year 1849, with the

Estimated Number of Deaths from the same disease during the first quarter of

the year 1848 in the different Counties.

Counties.

Deaths from
DiarrhcEa.

02

London (comprising'1906

parts of Kent, Mid
dlesex, and Surrey)

21 counties in which
decided outbreaks of

Cholera occurred

during the winter of

1848-49

Kent (extra-Metropo-

litan).

Middlesex (do.)

Hertfordshire

Buckinghamshire ..

Cambridgeshire

Essex
Suffolk

Norfolk

Cornwall

Gloucestershire

Shropshire

Warwickshire
Lincolnshire

Cheshire

Lancashire

West Riding ,

East Riding

Durham
Northumberland.. .

Cumberland
North Wales

6718

3 s

» ?f
W.S

3 o

244
Clhe

No.)

396

837 1164

255

104

57
62

110
139
151

189
74

250
82

626
175
313
2409
848
232
227
132
104
69

32

13
7

7
14
17
19
24
9

32
10
80
22
40
308
108
29
29
16
13

8

48

22
21

18
24
26
37
42
17
52
26
69

44
42
394
152
17

44

29
18
22

Counties.

13 counties in which
the outbreaks were of

doubtful character

Surrey (extra-Metropo

litan).

Hampshire
Berkshire

Bedfordshire

Wiltshire

Devonshire

Somersetshire

Staffordshire

Worcestershire

Leicestershire

Nottinghamshire

Derbyshire

South Wales

Deaths from
Diarrhoea.

33;
p3

2027

10 counties in which

only isolated deaths

occurred during the

winter of 1848-49

Sussex

Oxfordshire

Northamptonshire

Huntingdonshire

Dorsetshire

Herefordshire

Rutlandshire

North Riding

Westmoreland ...

Monmouthshire ...

77

204
73
81
84

173
149
566
128
130
123
84
155

3 ?

6 32 q tc =
v..'e

DC"

to -r -S

be
- OS

253

519

138
77
74
26

38
20

7

52
10

77

26
9

10
10
22
19

72
16
16
15
10
19

60

17
9

9

3

4

2
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county in England, and most so in those 23 counties in

which the effects of Cholera were least apparent; the num-
ber of deaths in them being, in the majority of instan.es,

nearly or quite double the normal amount.

The statistics of the mortality ascribed to diarrhoea tend,

therefore, to strengthen the belief that epidemic Cholera had

existed generally over England and Wales during the first

four months of 1849, and that its effects merely differed

in degree in different parts, but were not really absent over

any considerable portion of the country.

That Cholera in the first months of its visitation was

spread very generally over the country may, then, be ad-

mitted, at least, as highly probable. But the fact still remains,

that at this period its effects were much more decided in

some parts of England than in others ; and another fact,

too important to be overlooked, is, that those tracts of the

country in which its early appearance was most unequivocal,

and the particular localities in which it was most fatal, had,

as a general rule, certain distinguishing characters.

The counties which have already been named as those

distinctly visited b}- the epidemic between October, 1848,

and January, 1849, lie for the most part on the coast, border

large rivers, or have a generally low level, with a damp soil

and atmosphere ; and where such are not their natural fea-

tures, they are in most instances remarkable for density of

population, especially for the preponderance of the town

population over the rural population, and for activity of

traffic, either maritime or inland. On the other hand, the

counties in which the appearance of the disease was more or

less doubtful, had, as a rule, characters of an opposite kiud.

This is shown in the subjoined Table*.

There are, however, marked exceptions to this rule. Hert-

fordshire and Buckinghamshire, though decidedly visited

—

the latter as early as November, the former in December

—

have not the characters just mentioned; while, amongst the

counties in which only very slight outbreaks or isolated

See Table * on next page.
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deaths occurred, several, as Mouinoutb shire. South Wales,

and Staffordshire, were by the density and character of their

population apparently as well fitted as any others in England

to experience an early and severe visitation.

In regard to the particular towns and villages, the same

general rule prevailed. The influence of the characters

above indicated on the period of the attacli of Cholera seems

indeed to have been in them more clearly manifested.

During the winter of 1848-49 the disease had four prin-

cipal seats, represented in Map I., one of which has London
for its centre, while the second comprehends Norfolk, Suf-

folk, and Cambridgeshire ; the third has Hull and Liverpool

at its extremities ; and the fourth extends around Sunder-

land and Newcastle. In all these "Cholera fields" the

epidemic appeared in October ; but in each of them the

outbreaks, in the individual districts, towns, or villages, were

* The names of the Counties included in. the three different classes

described in this Table have already been given at page 53.

Classes of Counties.

Counties in which
decided mortality
from Cholera oc-
curred between

October, 1848, and
January, 1849.

Counties in which
mortality from

Cholera appeared
doubtful between
October, 1848, and

April, 1849.

Counties in which
the occurrence of
deaths from Cholera
in the same period
appeared still more

doubtful.

Number of Counties in each

1

- 13 10

Counties situated on the

Coast, or borderini; a navi-

gable river, or having a

generally low level.

17 4 4

Counties in which the popu-

lation exceeded 300 to a 8 3

Counties in which the town

population formed more than

40 per cent, of whole popu-
4 1

Counties in which traffic is

very active, at least in parts }
" 7 1
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apparently far from simultaneous. In the subjoined Table*

are given the names of all the places in these principal " Cho-

lera fields," and in other parts of the country where two or

more fatal cases of Cholera were registered within a month,

* The facts on which this Table is based were extracted from the

manuscript returns of Deaths from Cholera belonging to the office of

the Registrar-General.

Towns and other smaller places in which Cholera was more or less fatal during

the seven months, October, 1848, to April, 1849, inclusive.

District^ or
Cholera Field.

1848.

October.
November. December. 1849.

January. February. March.

London Cho-
lera Field.

London
Brentford
Chiswick
Hillingdon
Ingatestone
Cnatnam
Edmonton

Isleworth
Sunbury
Gravesend
Chesham
Missenden

Waltham
Abbey

Stratford
Chatham
Hertford
Hemel-
Hempstead
Reading

Edmonton
Margate
Eastry

Norfolk and
Cambridge-
shire Cholera
Field.

Newmarket
Lowestoft
Rudham

Gorlestone
Upwell

Cambridge
Mileham
Peterboro'

Swaffham
Prior

Rudham

Chatteris

Hull and Li-

verpool Cho-
lera Field.

Hull
Gainsbro'
York
Bradford
Halifax
Dewsbury
Doncaster
Knottingley
Liverpool
Stockport
Poulton-
cum-Sea-
combe

Macclesfield

Grimsby
Selby
Hudders-

field

Manchester
Prestbury
(;iarebro'

Liverpool
Horn castle
Pontefract
Bamsley

Goole
Howden
York
Wakefield
Bradford
Sheffield

Goole

Durham and
Northumber-
land.

Sunderland
Westoe
Middlesbro'
N. Shields

Blyth
Bedlington

S. Shields
Gateshead
Newcastle
Norham
Berwick

Durham
N. Shields

S. Shields
Hexham

Sunderland

Wales, Glou-
cestershire,

and Midland
Counties.

Cardiff
Llandaff
Pennyglodfa
Caernarvon
Bristol
Kingswin-
ford

Shipton-on-
Stour

Holyhead
Stroud
Radford
Offchurch

Market-
Drayton

Neath

Devon.Hamp-
shire, and
Cornwall.

Plymouth
Gosport
St. Just

Churchtown Exeter Sheet Tith-
ing

Cumberland.. Carlisle

Longtown
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between the 1st of Octol?ev, 1848, and the 30th of April,

1849 ; the names being arranged according to the months

in which the first death occurred, and repeated where the

places experienced a second outbreak within the above

period. And it will be observed that in thirty-five places,

the first registered deaths from Cholera occurred in October;

that in seventeen they occurred in November ; in twenty-

four in December ; in eleven in January ; in only two in

February ; in two in March ; and in none in April. It will

further be perceived that the manufacturing towns and sea-

ports not only form a large proportion of the whole number

of these places, but especially predominate amongst those

earliest attacked. Thus, of the thirty-five attacked in Octo-

ber, thirteen are seaports, and seven cities or large towns,

chiefly manufacturing towns; while, of the sixteen first at-

tacked in December, only four are seaports, and two large

manufacturing towns.

In connection with this result it must not be overlooked

that beyond the limits of the chief " Cholera fields" there

are several places in which two or more deaths from Cholera

occurred during the month of October, 1848; and that the

larger number of these (as is shown in Map I. and in the

Table at page 62) were great seaports or other places on or

near the coast of the south-western part of England, namely,

Gosport, Plymouth, St. Just in Cornwall, Bristol, Cardiff,

Llandaff, and Caernarvon.

The outbreaks in these several places were very slight,

and their nature was equivocal
;
but, taken together, and

compared with the more decided outbreaks in the " Cholera

fields" in regard to the site and other characters of the

places in which they arose, they undoubtedly lend some

additional corroboration to the view that the epidemic

on reaching England in the autumn of 1848 very soon ex-

tended itself over the south-western as well as other parts of

the country.

A fact opposed to this view is the apparently total escape
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of the principal towns and mining districts in South Wales,

and in the counties of Monmouthshire and Staffordshire,

during the winter of 1848-49. No deaths from Cholera were

registered during this period in Merthjr,Aberjstwith,Bilston,

and Wolverhampton, though, from the density and character

of their population and from other local conditions, they

would appear to have been as well fitted as towns in the eastern

part of England, or as some of the mining districts of Dur-

ham, to experience the early ravages of the epidemic, and in

the following summer did suffer from it most severely. But

too much weight must not be ascribed to this fact; for, in

the first place, many deaths from diarrhoea w ere registered

in these places during the first four months of the year 1849;

and, in the second place, there were remarkable instances of

places, within the chief " Cholera fields," escaping entirely

during the whole seven months previous to May, 1849.

This, for example, was the case with Leeds in the Hull and

Liverpool " Cholera field," and of Alnwick in that of Dur-

ham and Northumberland.

Results very similar to the foregoing are obtained when
the inquiry is directed to the manner of revival of the epi-

demic throughout England in the summer of 1849, after its

almost complete extinction in the months of March and

April.

At the commencement of May the epidemic was already

distinctly prevalent in London and in the counties of Lan-

cashire, the West Riding, and Durham. In nine other

counties the disease distinctly appeared in the course of

May ; in eleven counties it became prevalent in June ; in ten

in July, and in two in August. There remain nine counties

in which there were no deaths or in which the mortality

was below 5 in 10,000 inhabitants.

The subjoined Table* gives the names of the counties, and

* This Table is abstracted from Table VI. in the Appendix, which

gives the mortality from Cholera alone. The rise of the epidemic is
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shows the months in which they severally began to experience

a decided increase in the mortality from the epidemic.

The counties attacked early in the summer of 1849 dif-

fered from those attacked late, in the same respects as the

counties in which the epidemic appeared distinctly in the

autumn and winter of 1848-49, differed from those in which

it did not then declare itself by w^ell-marked outbreaks.

Most of the counties earliest attacked in a severe degree

were situated on the coast or traversed by large rivers, and

densely populated, including large towns, and remarkable

for activity of trade*. In other words, they had the cha-

assumed to have commenced -when two or more deaths were recorded in

the month, and when the number of deaths increased in the succeeding

months. Herefordshire and Westmoreland are not named, Cholera not

having been fatal in those counties.

Some difference would be made in the times assigned for the com-

mencement or revival of the epidemic in the different counties if the

deaths from diarrhoea were included. (See Table VII. in the Appendix.)

But no essential difference would thereby be produced in the main
results stated in the text.

Counties in which the Epidemic of the Summer of 1849
commenced in the several months.

May.

Counties in which the
mortality from Cholera
during the year 1849 was
40 or upwards in 10,000
inhabitants.

Counties in which the
mortality during the year
was 2(1 in lO.lXK), but
under 40 in 10,000, inha-
bitants.

Durham
Lancashire
Monmouth-
shire

South Wales

Middlesex
Kent
Hampshire
Gloucester-

shire

Counties in which the Cheshire
mortality during the yearj Lincolnshire
was5in 10,000, but under Somersetshire
20 in 10,000 inhabitants. Devonshire

Counties in which the
mortality from Cholera
during tne year 1849 was
below 5 in 10,000 inhabi-

tants.

Derbyshire

June.

StaSbrdshire

West Riding

North Wales
Worcestershire
Warwickshire
Berkshire
Wiltshire
Dorsetshire
Essex
Surrey
Sussex

North Riding
Suffolk
Cornwall

July.

Northumber-
land

East Riding

Cumberland
Hertfordshire

Shropshire
Nottingham-
shire

Norfolk
Cambridge-

shire
Buckingham-

shire
Oxfordshire

Leicestershire

August.

Bedfordshire
Northamp-
tonshire

Rutlandshire
Huntingdon-
shire

* This is an abstract of Table VI., in the Appendix. Only those

F
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racters which distinguish those parts of a country which
are known to be more liable than other parts to suffer

severely during an epidemic of Cholera
;
and, in fact, as tlie

Table at page 65 shows, the counties which had begun dis-

tinctly to suffer in May did experience a higher rate of mor-

tality than the other counties.

There are, however, marked exceptions to the rule just

now indicated. The East Riding of Yorkshire and North-

umberland, which, from their position on the coast and the

activity of their maritime trade, at least in parts of their ex-

tent, might have been expected to suffer early, and which

ultimately stood first and third amongst the different counties

in the scale of mortality, did not apparently experience the

ravages of Cholera in a severe form until July. In North-

umberland no death from Cholera, and only seven deaths

from diarrhoea were registered in June ; and in the East

Riding of Yorkshire only two deaths from Cholera and nine

deaths from diarrhoea during the same month. Similar ex-

ceptional cases have already been noticed, and others will

soon be met with. The causes on which they probably depend

will come under consideration at a future page.

counties are enumerated in which the mortality amounted to at least

6 in 10,000 inhabitants.

Number of Counties in which
Cholera became prevalent In the

month of

May. June. July. August.

Total number of Counties in whicli Cholera
12 11 11 2

Counties situated on the Coast, bordering a na-

)

9 5 5

Counties in Avhich the population exceeds 300
7 3 1

Counties in which the town population form

'

more than 40 per cent, of the whole popu-

lation [

8 4 S

11 3 8
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By a glance at Map II, it will be perceived that during

the summer of 1849 there were seven different tracts of the

country which chiefly suffered from the epidemic—seven

"Cholera fields;" and by observing the initial letters

of the months from May to December attached to the

names of the places in which the mortality from the epi-

demic was above the rate of 5 in 10,000 inhabitants, it

will be seen that the different towns and smaller places in

each " Cholera field" were not attacked by any means simul-

taneously. In the South Devon and Cornwall " Cholera

field," for example (Table Vlll. in the Appendix), 2 places,

Newton Ferrers and Noss Mayo, both in the Yealmpton

registration sub-district, were attacked in May, 5 were at-

tacked in June, 11 in July, 16 in August, and 11 in Sep-

tember. In others of the " Cholera fields" there was less

diversity in the times of the attacks, or, to speak more cor-

rectly, a larger proportion of them occurred within the space

of two months. Thus in the Shropshire, Staffordshire, and

Worcestershire " Cholera field" (Table IX. in the Appendix)

no place suffered from the epidemic in May, 2 began to

suffer in June, 10 in July, 22 in August, and 12 in Sep-

tember. And in the London " Cholera field," comprising

7 counties, 5 places, including the metropolis, were attacked

or began to suffer severely in May, 16 were attacked in

June, 51 in July, 54 in August, 17 in September, and 3

in October. But in these instances the absence of simul-

taneousness in the renewed influence of the epidemic

in different places is still obvious. And the fact remains

essentially the same when the deaths recorded as due to

diai'rhcEa are also taken into the account ; the commence-

ment of the epidemic in the summer of 1849 in the different

places being dated from the first deaths whether of diarrhoea

or of cholera. In this case the result merely is that a greater

number of places appear to have been attacked in May, June,

and .July ; fewer in August and September.

The question then arises whether the order in which

F 2
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places in the same "Cholera field" were attacked can be

referred to any differences in their characters similar to

those which seem in a great measure to have determined

the periods at which different counties were visited by the

epidemic.

The Map II. and the Table XI. in the Appendix both

illustrate two principal facts bearing on this question. First,

throughout the country, seaports and places in the course of

lai'ge rivers form a large proportion amongst the localities

affected by the epidemic during the two earliest summer
months, May and June

;
and, on the contrary, a very small

proportion amongst those in which the disease began to

appear in the later months, August and September places

lying inland and on a higher level being for the most part

attacked at the later period. Secondly, in each " Cholera

field" where a large seaport existed the epidemic very gene-

rally affected this first, and then seemed to advance gradually

up the river at or near the mouth of which the seaport was

situated, or from the coast towards the interior, attacking

different towns successively in its course, and reaching, last

of all, those on the highest level.

In illustration of the former fact it will be sufficient to

mention that the 118 places in which Cholera was fatal in

May and June, include 42 seaports and towns on large

rivers ; while amongst about 140 places attacked in August

and the following months only 16 were towns of the same

description, and these generally smaller, less densely popu-

lated, and in other respects less unfavourably circumstanced

than those which first fell under the influence of the epi-

demic.

The following passage, quoted from Mr. Farr's Report,

describes the order in which some of the principal places in

the several " Cholera fields" were attacked ; and his state-

ment may, as far as regards the months of attack, be verified

by means of the Map and Table above referred to.

The epidemic," Mr. Farr says, " made little progi-ess until
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the spring of IS49, when it gi-aclually spread from the coast

and river mouths to the interior of the country. Noticing

only the great eruption, it appeared at Liverpool, on the

Mersey, March 10th
;
Manchester, in the interior, June

25th ; and Wigan, July 9th. As it went from Cardiff to

Merthyr Tydvil, so ascending the Usli, it broke out at

Newport, on May 29th; Abergavenny, on June 3rd; Crick-

howell, on July 21st. On the Lower Avon it was at Clifton

on May 24th; Bristol, June 1st; Bedminster, July Sth-

Gloucester, on the Severn, was attacked on May 4th;

Shrewsbury, higher up the river, on July 25th. The great

Wolverhampton cholera field, in the interior of the country,

was attacked late; Wolverhampton, on Julj"^ 17th; Stour-

bridge, August 10th; Walsall, August 25th; West Brom-
wich, August 31st. On the south coast the chief epidemic

broke out at Plymouth, on June 5th ; Stoke Damertl, July

4th
;
Tavistock, higher up the country, July 24th. South-

ampton was attacked on June 30th ; the low Portsea Island,

July 2nd
;
Alverstoke, July 6th

;
Salisbury, July 10th. The

epidemic in the London field began to be fatal in London
itself about May 25th; in Brighton, June 13th; Gravesend,

June 29th
;

Brentford, June 29th
; Rochford, July 5th

;

Thanet, including Ramsgate and Margate, July 14th. Up
the river Lea, Hertford was attacked August 21st; Hitchin,

further north, August 27th. The first cases on the Humber,

and its tributaries, occurred at Hull in 1848 ; but the out-

break of the great epidemic occurred first at Leeds, on June

14th
;
Hull, July 7th

;
Sculcoates, July 23rd

;
Gainsborough,

August 4th
;
Howden, August 2nd

;
Selby, August 13th

;

Goole, August 6th
;
Thome, August 19th. On the river

Tees the epidemic began at Stockton, July 7th; at Teesdale,

higher up the country, on August 17th.

" The epidemic appeared, it will be recollected, at the

port of Sunderland, on the Wear, October 4th, 1848. The
epidemic of 1849 broke out at Durham, higher up the river,

on May 12th; at Sunderland there was one outbreak on

March 4th, and a second on June 28th. The seaport was
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first invaded ; and in the great outbreak, the inland town,

on the Wear, was neither the first nor the greatest sufferer.

The low ports of the Tyne were the first attacked on that

river; the epidemic appeared at South Shields on June 2nd;

Tynemouth, July 1st
;
higher up the river, at Newcastle-upon-

Tyne, on July 30th
;
Gateshead, August 11th."

The general results then are, that in the spring and summer
of 1849, different towns began to be affected in succession,

and not simultaneously ; and that the order in which they

felt the effects of the epidemic was, as a general rule, con-

nected with certain characters of site, density of popula-

tion, and trade. Those towns were usually affected first

which lie on or near the sea-coast or on navigable rivers, and

consequently on a low level, vs'hich have at the same time a

dense and poor population, and which, as a consequence of

this, have a large accumulation of ill-constructed, and ill-

ventilated dwellings surrounded by all kinds of impurities.

These, it need scarcely be said, are likewise the chai-acters

distinguishing most of the localities in which Cholera during

its prevalence produces the greatest mortality. There seems,

however, to be this difference between the circumstances

attending a high degree of mortality, and those associated

especially with an early period of attack, that an early

appearance of Cholera, at all events in a severe degree, has

been induced more certainly by the conditions peculiarly

characterising sea-ports, than by mere density of population,

and the sanitary evils ordinarily associated with large accu-

mulations of men in inland places ; while the latter circum-

stances have, in the end, appeared at least equally effectual

in determining the severity of the epidemic's ravages. This,

at least, is the inference suggested by the fact, that several

towns in Staffordshire and South Wales, although they

ultimately experienced a much greater proportional morta-

lity than the majority of the seaports, were not attacked by

the epidemic until the months of August or September.

There are, however, some decided exceptions to the

general rule which cannot be referred to this head : for ex-
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ample, the late rise of the epidemic in Northumberland* and

the East Ridingf in the summer of 1849, and consequently in

the seaports of Newcastle, Wallsend, North Shields, Blyth,

and many places on the banks of the Humber, as well as in

the large inland towns of Morpeth, Alnwick, and York

;

the appearance of the disease in the city of Durham and its

neighbourhood, two or three months before it showed itself

at Gateshead ; and its outbreak at South Brent, Plympton,

and Egg Buckland, earlier than at Torquay and Brixham,

in Devonshire, the latter places, though on the coast, not

being visited until September J.

These instances, and numerous others of the like nature,

as well as the exceptions to the order in which the different

counties suffered, both in the last three months of 1848, and

in the summer of 1849, prove that the obvious local con-

ditions which are generally present in tracts of country and

towns early attacked by the epidemic, either do not in all

cases and at all times include the essential element which

determines the manifestation of the disease in a given place,

or are liable to have their influence counteracted by some

other agency.

The facts and the conclusion to which they lead are found

to be very much the same when the enquiry is directed to

the mode of appearance of Cholera in different parts of

towns. It does not appear simultaneously in all the parts

ultimately affected, but begins in one spot, or in a small

number of spots, and increases by attacking a larger number

of localities. In large cities, it is true, it may appear in

nearly all quarters or divisions within a few days, but still in

each quarter it affects one spot first, and others in succession;

* There were four isolated deaths in Northumberland in May, none in

June (Table X. in the Appendix).

t The only cases previous to July in the East Riding were two cases

in May, and two cases in June, at Hull.

X It is necessary to state, that, in the places whore the appearance of

Cholera was thus remarkably delayed, there were no deaths from diar-

rhoea, or only a very few, registered in the previous months.
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and the localities which it first visits have usually those cha-

racters which are known to distinguish generally the seats of

its most severe ravages. In seaports and towns situated on

large rivers, it commonly first appears close to the harbour

or river, and, in the case of seaports, often amongst the ship-

ping. This fact is too well known to need any extended ex-

emplification. It is sufiicient to refer to the appearance of

the disease in London in 1848, at Rotherhithe ; and in 1832,

nearly at the same time, at Rotherhithe and at Limehouse,

and on board two ships in the river ; and to the first cases at

Sunderland, which occurred in similar situations both in 1831

and in 1848. In towns not situated on the coast or on large

rivers, in villages, and in the several quarters of towns.

Cholera usually appears first in some low spot where there are

damp and filth around the houses, with poverty, dirt, often

crowding of the inhabitants, and almost always defective ven-

tilation, within; or in some public establishment such as a

prison, a lunatic asylum, or a workhouse, in which a large

number of persons are congregated together.

One of the questions proposed in the letter issued by the

Cholera Committee on the 13th October, 1849, related to

the characters of the particular locality in which the first

case in a town or village occurred, as regarded elevation,

drainage, supply of water, density of population, ventilation,

and cleanliness. Abstracts of the answers to this question

aa"e given in Table XII. in the Appendix ; and it will be

seen that few amongst them mention exceptions to the

rule, that Cholera, in visiting a town or a village, shows

itself first in spots having the characters above described.

It would, however, be an error to suppose that the spots in

which the epidemic first manifests itself, are always the worst,

in a sanitary point of view, that could be found in the town.

For although the spots first visited usually present the cha-

racters of unwholesomeness in a marked degree, it fi*equently

happens that other localities which, at least for a time, escape,

have the obvious features of insalubrity more decidedly

marked.
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Here again, therefore, it appears that these obvious con-

ditions of insahibrity do not necessarily include all that is

essential for determining the spots in which an epidemic of

Cholera shall produce its first eft'ects.

Another division of the subject must now be investigated

;

namely, the relation that existed between the outbreaks of

Cholera in different places in regard to the periods of their

greatest intensity.

During the winter of 1848-49, the epidemic in England

reached its highest point in January ; and in a majority of

the counties where the mortality from the disease rose to a

certain height and then fell, January was likewise the month

of greatest intensity. In two, Buckinghamshire and Cam-
bridgeshire, the greatest mortality occurred in December; in

Hertfordshire, Norfolk, the West Riding, Northumberland,

and Cumberland, it took place in January ; in Durham, in

March (see Table V. in the Appendix). This fact, that the

early period of the epidemic had a faintly-marked climax in

January, is interesting, since January was the month in which

Cholera was so fatal in several of the towns in the south of

Scotland ; and some ground is thereby afforded for the belief,

that even in the winter the intensity of the epidemic was in

some measure regulated by a general influence.

But it was in its second period, that the epidemic had its

decided climax, and the Diagram, Plate IH. in Mr. Farr's

Report, demonstrates very clearly, that this climax occurred

in the eleven great divisions of England nearly at the same

time, but was not exactly simultaneous in all. Table VI.

in the Appendix gives the same information with regard

to the different counties, and shows that of the 35 counties

which were at all severely affected by the epidemic (suf-

fering a mortality from Cholera during the year 1849, of 5

deaths or more per 10,000 inhabitants) 22 had the greatest

number of deaths in September, 11 in August, 1 in July,

and 1 in October. In London, the month in which the

greatest number of deaths occurred was August, but the
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mortality in London really reached its highest point at the

very commencement of September, though it afterwards de-

clined rapidly.

The period of greatest intensity of the epidemic even in

the individual towns and smaller places within each of the

chief " Cholera fields" was likewise, in the large majority of

instances, August or September, as the annexed Table shows.

Number of Towns which suffered the most severe

effects of Cholera in the months of

May. June. July. August. Sept. Oct. Nov.
Total No.
of places.

Northumberland and

1 1 17 3 1 23

Yorkshire, Lancashire,

1 2 11 32 10 ? 56

Staffordshire, Shrop-

shire, and Worces-

t

4

4 14 3 21

South Wales, Glouces-

tershire, Somerset-

shire, North Devon,

and North Wilts.... 1 2 15 11 1 3 37

South Devon and Corn-

1 9 14 3 27

Dorsetshire, Hamp-
shire, South Wilts,

6 3 3 12

London Cholera Field 2 18 27 3 50

All these " Cholera

Fields." 1 4 15 61 118 23 4 226

But the exceptions to the rule were here more numerous.

In the Northumberland and Durliam "Cholera field" the

epidemic was far more fatal in the city and registration dis-

trict of Durham in June, than in any subsequent month,

while, on the other hand, at Bedlington in Northumberland,

it was fatal to 25 persons in November, although it had

caused only a single death there previously.
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In the great " Cholera field" of the manufacturing coun-

ties, Yorkshire, Lancashire, and Cheshire, two exceptional

cases are especially to be noticed
;
one, that of Nantwich,

where 108 deaths occurred in July, and only 18 in August,

and 21 in September; and the other, that of the Stanley sub-

district, where, in the West Riding Lunatic Asylum, 100

deaths occurred in October, there being only 16 deaths in

the sub-district in the two previous months taken together.

In the "Cholera field" occupying either side of the Bristol

Channel and the Severn, Gloucester and Cardiff suffered

their greatest mortality in June, Keynsham in May and June ;

and, on the other hand, Bridgewater in October, and Taunton

in November.

Lastly, in the Hampshire " Cholera field" it is remarkable,

that although the Cholera epidemic in no place reached its

climax before July, yet in that month it attained it in 6 out

of the 12 places which suffered any considerable mortality;

amongst these 6 being, the large seaports of Portsmouth,

Gosport, and Southampton.

These facts show that the general tendency of the epi-

demic to reach its climax in August or September, and

perhaps the influences producing that tendency, were in the

instances of many towns or registration districts counter-

acted or interfered with by special causes.

When different parts of the same town are compared one

with another, in respect of the time at which they suffered

most severely from the epidemic, it is found that, in the case

of the largest towns or cities, there was the same general

approach to simultaneousness as appeared in a comparison

of different counties, and of different towns, one with

another. But this statement applies for the most part, only

to considerable districts of these towns. In proportion as

the subdivisions of the town examined and compared are

smaller, the character in question becomes less apparent and

at length is lost altogether.

The weeks of the chief mortality of the 36 districts of

London during the height of the epidemic in 1849, are shown
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in the subjoined Table* to have all occurred within a period

of five vreeks, and to have coincided in 21 instances, with

the most fatal week of the epidemic in the whole metropolis;

in 6, to have fallen only a week earlier ; and in 6 others, a

week later.

In the smaller subdivisions of the metropolis,—the different

sub-districts,—the weeksof grea test mortality from Cholera

were in much smaller proportion simultaneous. They were

spread over nearly three months; and scarcely more than

a third of them occurred in the week of the general climax

of the epidemic in London f.

Lastly, when the progress of the epidemic in each sub-

district is examined, it appears to have produced the general

result of an augmented mortality at a particular time rather

* The data for this Table were published by the Registrar-General in

the last Weekly Returns for the year 1849.

Table showing the Districts of London which suffered the greatest Mortality

from Cholera in the several weeks ending

August 18th. August 25th. September 1st. September 8th. September 15th.

Hampstead
Strand

Holborn Westminster

West London
London, City

Shored itch

Bethnal Green

Stepney

Chelsea

.St. James's, West-
minster

Marylebone

Paiicras

Hackney
St. Giles

East London
St. George's-in-

the-East

Whitechapel

Poplar

St. Saviour

St. Olive

Berraondsey

St. George's,

South wark
Newington
Lambeth
C'amberwell

Roth erhi the

Greenwich
Wandsworth
Lcwisham

Kensington

St. George's Han-
over Square

St. Martin's-in-

the-Fields

Islington

Clerkenwell

St. Luke

t See Note * on next page.
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by affecting then a larger number of individual spots, than by-

producing an increased mortality in all the localities pre-

viously visited by it, and to have exerted its fatal influence

in the several seats of its chief action in succession,—not

simultaneously. Thus, in the sub-district of St. John's,

Westminster, the localities in which the epidemic was most

destructive to human life, were the Millbank Prison, Regent

Street (Westminster), Douglas Street, and Duck Lane. Nou"^

in Duck Lane, 9 deaths occurred between the 5th of July,

and the 4th of August, besides 7 fatal cases admitted within

that period from the same locality into the Westminster Hos-
pital, and no other deaths occurred subsequently before the

19th of October; while in Douglas Street (with Emery's

Cottages), no fatal case occurred before the 25th of August,

and then 16 deaths occurred, the last on the 1st of Septem-

ber. In Regent Street the greater number of deaths occurred

at the same period. But, in Millbank Prison, which is conti-

guous to both these streets, there was a lull in the epidemic

at that time
;
yet immediately afterwards, namely, on the 4th

* This Table is derived, like the one given at the last page, from the

Registrar-General's Return for the last week of the year 1849.

Number of Sub-Districts in which the weeks of greatest

Mortality coincided with the several weeks ending

July
14.

July
21.

July
28.

Aug.
4.

Aug.
11.

Aug.
18.

Aug.
25.

Sept.
1.

Sept.
8.

Sept.
15.

Sept
22.

20 Western Sub-

1 1 2 3 7 5

20 Northern Sub-

Districts 1 2 3 2 7 5

26 Central Sub-

Districts 2 5 6 7 3 1

27 Eastern Sub-

Districts 1 4 3 11 6 1 1

42 Southern Sub-

Districts 3 1 2 2 1 1 4 20 7

135 Sub-Districts 1 1 1 3 3 8 13 26 47 21 1
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of September, the most fatal outbreak ensued, 8 prisoners

dying within five days.

Now what is here described as having taken place in one

sub-district of the metropolis, seems to have been a common
character of the progress of the epidemic in smaller towns. In

Lancaster four parts of the town, namely, the Quay with

Lune Street, Henry Street^ Brewery Yard, and the suburb

Skirton, especially suffered, affording two-thirds of the mor-

tality of the town. Lune Street on the Quay, was affected

chiefly between the 26th of July, and the 15th of August.

In Brewery Yard the most fatal period was from the 10th to

the 17th of September; in Henry Street it was from the

29th of September to the 11th of October; while in Skirton

the epidemic did not begin till the 18th of October, and

then prevailed severely until the 14th of November.

In Canterbury Cholera prevailed from the 17th of July to

the end of the month, in the neighbourhood of the river

;

and when it had nearly ceased there, namely, from the 2nd

of October to the 10th, it raged with great violence in

Burgate Lane in St. George's parish, which is distant from

the river.

In Hertford the epidemic was fatal in the town during

August and the beginning of September, without affecting

the prisoners in the Gaol, where there had been considerable

/mortality in the previous winter. But in October, when it

had ceased in the town, it reappeared in the Gaol, and was

in a short time fatal to 9 of the inmates.

In the town of Wakefield the epidemic was at its height in

September ; but it caused then only one death at the House
of Correction, where 16 had occurred in January. It did

not appear in the neighbouring County Lunatic Asylum till

the last day of September, and it raged there violently during

October, when it was becoming extinct in the town*.

* The facts respecting St. John's Westminster, Lancaster, Canterbury,

Hertford, and Walcefield, have been chiefly derived from communications

received from Mr. Pearse, Mr. Harrison, Dr. Lochee, and Jlr. James Reid,

Dr. Davies, and Dr. Wright. Facts of a precisely similar character have
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Tn many of these and similar instances not merely has the

epidemic attained its greatest degree of intensity in different

spots at different times, but it has even seemed to have a

migratory character, as if it were shifting its place from one

part of a town to another part.

The same cliaracter of the epidemic has appeared likewise

in several of the lunatic asylums which it visited
;
namely,

in the Hull Boro' Asylum, Grove Hall Asylum, Bow,

Peckham House, Camberwell House, and Bethnal Green

Asylums, the Bristol Asylum, and the Wakefield County

Asylum. The outbreaks in these asylums will be described

more particularly hereafter ; and it will then be shown that

in each of them the disease commenced in one ward, and,

after attacking several patients there, passed some days later

to another part of the establishment. In several instances it

was confined for a time to the patients of one sex, and

ceased among them before it attacked those of the other sex,

who, of course, were confined in a different part of the

building.

Lastly, in Milbank Prison the same character of the epi-

demic was to a certain extent apparent. In this building

there are six divisions or " pentagons," each confining

from about 100 to 300 prisoners—men in five of them,

women in the remaining one. Now during the winter of

1848-49, the men alone suffered ; and 9 out of 12 deaths

occurred in two contiguous pentagons. During June and

July, when the second period of the epidemic was being

developed, 25 deaths occurred, all but one amongst the men,

and 21 in three of the pentagons. But in August and

September, while only 4 deaths occurred amongst the men,

who, though reduced in number, were still threefold the more

numerous class, 7 deaths occurred among the women. And

been communicated to the Cholera Committee by Mr. T. Allen, Dr.

Strange, Dr. Plomley, Dr. Fearnside, Mr. Warwick, and Mr. Field,

respecting the progress of the epidemic at Oxford, Bridgenorth, Maid-

stone, Preston, Southend, and Margate.
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however this fact may be explained, it offers another ex-

ample of the most severe effects of the epidemic being ma-

nifested in different localities within a limited sphere at

different times.

These facts relating to the manner in which different

parts of towns or of large public establishments fell succes-

sively under the influence of the epidemic have the same

import as some of those before stated relative to counties

and entire towns, inasmuch as they infer the existence of an

agency which is capable of determining the appearance of the

disease in different localities at various times, and which is at

least in a great measure independent of the influence bring-

ing about the general climax. It is not certain, however,

that the agency producing the phenomena is the same in the

two cases ; and it will be necessary to examine both series of

facts again at a subsequent page, to ascertain their bearing on

theories of the cause and mode of diffusion of the disease.

The question how far the cessation of the epidemic

throughout England, or throughout parts of the country, was

simultaneous, or occurred at divers times in different locali-

ties, remains to be examined.

The facts may be stated briefly. In London the epidemic

became extinct in November; 8 of the 35 counties* which

* Names of the Counties in which Cholera ceased in the several

months.

October. November. December.

Surrey Hampshire Hertfordshire

Sussex Middlesex Wiltshire

Kent Northamptonsh ire Devonshire

Berkshire Bedfordshire Somersetshire

Buckinghamshire Cambridgeshire Gloucestershire

Oxfordshire Dorsetshire Staffordshire

Essex Cornwall Worcestershire

Shropshire Norfolk Nottinghamshire

Warwickshire Cheshire

Lincolnshire Lancashire

East Riding West Riding

Northumberland Durham
Cumberland South Wales
Monmouthshire
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suffered a mortality of 5 deaths or upwards in 10,000 inha-

bitants, were freed from it in October; 14 in November,

and 13 in December. In the course of these three months

the epidemic disappeared from all parts of England. And
the reason why it left some counties sooner than others is in

a measure elucidated by obvious differences between those it

first quitted and those in which it remained longest.

The former are nearly all counties of small extent and

small population. But a more important fact is, that the

counties in which the disease remained to the end of the

year, include most of those which have a very dense popula-

tion, a large town population, and a very active traffic, and

which are traversed by large rivers ; that they have, in fact,

the same characteristics which distinguish the parts of the

country most severely affected by the epidemic. Accordingly

it is found when the different counties in which the epidemic

was decidedly prevalent, are compared and regarded from

this point of view, that while those first freed from the epi-

demic suffered in all but one instance the lowest, those which

experienced its ravages to the latest period, in a large propor-

tion of cases, suffered the highest rate of mortality. The

mere relation of the counties to the sea-coast seems to have

influenced the time of cessation of the epidemic less than it

did its time of commencement.

There was, as might be expected, more diversity in the

time of cessation of the epidemic in towns than in coun-

ties. In about half of the whole number of towns distinctly

attacked, the last deaths occurred in October, and in a very

large proportion of instances, namely, 309 out of 371, the

last deaths occurred in the course of the months September,

October, and November. But in 34 instances the disease

continued to be fatal in December; while in 21 it ceased to

be so in June ; and in 4, in July. Even in the same " Cho-

lera field" and in the same county, some towns were freed

from the epidemic several months earlier than others.

The conditions determining the late persistence of the epi-

demic in certain towns, or sub-districts of the country
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were apparnntly in part the same as those that occasioned the

early appearance or development of the disease in particular

localities. For, as a general rule, the towns in which the

disease tarried latest had all the obvious characters of site,

density of population, and sanitary condition which distin-

guished the towns earliest and most severely visited; and in a

large number of instances, the places that suffered longest

were those which had been earhest attacked. There are,

however, many exceptions to this rule—or, at all events, many
facts relating to the time of cessation of the epidemic in dif-

ferent places, which cannot be thus entirely explained.

The most remarkable instances of the late persistence of

the epidemic are the following :—
In the Northumberland and Durham "Cholera field" 16

deaths from Cholera and 2 from diarrhoea occuixed amongst

miners at Longbenton in December; although no death at

that place had been ascribed to either disease during the

two previous months, and although the epidemic had very

nearly ceased in the whole " Cholera field," the number of

deaths from Cholera and diarrhoea together, during December,

being in Northumberland 4, and in Durham 29.

In the Staflfordshire and Worcestershii*e " Cholera field,"

the mortality from the epidemic continued in December in

Dudley and Stourbridge, and in a less degi'ee in two or

three neighbouring towns, while in the northern part of Staf-

fordshire, and in Shropshire, it had almost entirely ceased as

early as November.

In the South-Wales, Gloucestershire, and Somersetshire

" Cholera field," the epidemic was still severe at Taunton

and Bridgewater, and in the neighbourhood of Bath, in

November, when it had subsided in the " Cholera field"

generally, and even in the mining districts of South-Wales

;

and it was fatal still later in Midsummer Norton, and in

Poulton, near Bath—in the latter place 13 deatlis occurring

in December, when it had virtually ceased thi-oughout the

" Cholera field."

In the London "Cholera field" the epidemic generally
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subsided in October ; even in London only 22 deaths were

recorded as due to Cholera in November and December;

and the only place in which any remarkable mortality oc-

curred in November was Baldock, with Weston and Norton

in Hertfordshire, where the first death took place in October,

and where, after 30 deaths in that month, 13 occurred in

November.

The instances of the opposite kind—of the early cessation

of the epidemic in particular localities, while it still prevailed

in the country generally, and even in the same " Cholera

field" or county—are numerous among the smaller towns,

but few among the larger and more densely populated

towns.

In several towns in Shropshire, namely, Shrewsbury, Con-

dover, Madely, and Bridgenorth, the epidemic ceased in Sep-

tember ; but the deaths caused by it after that month in any

part of the county were few, and it was rapidly subsiding in

other neighbouring counties. The same remark does not ap-

ply to the instance of Keynsham in Somersetshire, Wootton-

under-Edge in Gloucestershire, and Devizes in North Wilt-

shire ; in the first of which places the disease ceased to cause

deaths in July, and in the latter two in September, though

in neighbouring places it still continued to be fatal two

months later. In several places in South-Wales, too, the

epidemic, after causing many deaths, ceased in August or

September. In Dorsetshire the epidemic produced no deaths

in Poole after July. In many places in Essex there were no

deaths after September. The mortality ceased at Boston, in

Lincolnshire, in August ; and at Wisbeach, in Cambridge-

shire, in September
;
although in most places in both these

counties it continued a month later.

On the whole these cases are less remarkable than those

of the long persistence of the disease. But both series of

instances present decided exceptions to the rule that the early

cessation or late persistence of the epidemic in different

places was determined by the degrees in which they seve-

G 2
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rally ])rcsented the known local conditions of unhealthi-

ness.

With regard to the mode of cessation of the epidemic

within individual towns, little need be said. In the different

districts or quarters of large cities the disease has ceased in

most cases nearly simultaneously. On the other hand, the

instances already adduced to show how different parts of the

smaller towns, and different parts of the several districts of

large cities suffer rather in succession than simultaneously,

may serve to illustrate also the absence of simultaneousness

in the disappearance of the disease from the different locali-

ties within such limited spheres. But it may further be

noticed, that at the close of the epidemic in London, as well

as at its commencement, the disease very commonly mani-

fested itself by attacking two, three, or more persons in suc-

cession in the same house in various parts of the metropolis,

rather than by single attacks in a greater number of distinct

houses ; and that these groups of cases frequently occurred

in houses which had not previously been visited by the epi-

demic, and, though usually situated in low and ill-drained

spots, were often in site and in internal sanitary condition

not apparently worse, frequently better circumstanced, than

many others that escaped.

The foregoing facts have been detailed with the view of

illustrating the manner in which Cholera rises in a countiy,

reaches its climax, and afterwards subsides and disappeai*s.

They have shown :

—

1. That the epidemic of 1848-49 in England was very

widely diffused over the country, though with very different

degrees of severity in different parts, within three months

after its first appearance at the end of September ; that the

renewed rise, or, more strictly speaking, the increase, of the

epidemic at the beginning of the summer of 1849 took place

in different counties in June, in July, and in August, its cli-

max in a large majority of the counties in September and in

nearly all the remainder in August, and its ultimate ccssa-
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tion in almost all cases in one or other of the three months

September, October, and November; that there was con-

siderable diversity in the times of the commencement and of

the cessation of the epidemic, and some diversity even in

the times of its climax, in the different towns of each division

of the country taken separately ; and that, although it began,

reached its climax, and ceased at nearly the same time in the

several chief divisions, registration districts, and even sub-

districts of the metropolis, it affected the different streets,

groups of houses, or public establishments within each sub-

district and the different parts of the smaller provincial

towns by no means simultaneously, but rather in succes-

sion, and often manifested the same migratory character

in its mode of affecting different parts of a large public insti-

tution.

2. That the earliness of its rise in different counties, and

the lateness of the period to which it lingered in them,

seemed, as a general rule, to be determined by their levels,

their nearness to the sea-coast, and their relation to the

mouths of large rivers or inlets of the sea, and in a less

degree by the density of their population, and especially by

the comparative number of their town population ; and that

the order in which different towns were attacked, and the

degree of persistence of the disease in them during the de-

cline of the epidemic, were obviously in a great measure

dependent on the same circumstances, the time of attack of

towns, as of counties, being, however, apparently influenced

by lowjiess of site and nearness to the coast or to the mouths

of rivers, more decidedly than by the density and character

of the population.

3. That in numerous exceptional instances the times of

the commencement and of the cessation of the epidemic in

counties, towns, and parts of towns were imperfectly, if at

all, accounted for by any circumstances of site, or popula-

tion, or sanitary conditions; and that the absence of simul-

taneousness, and, indeed, the absence of any rule as to the

order of succession in the outbreaks in the different parts of
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small towns or of the several sub-districts of the metropolis,

also found no satisfactory explanation in such circumstances.

It will be necessary to inquire into the degrees of consist-

ency that may be traced between these results and the

several schemes proposed to explain the diffusion of Cholera;

but before this is done, some examination of the relation

borne by the facts last set forth, and the results previously

elicited, may with advantage be instituted. It will show the

close agreement subsisting between the main features of a

Cholera epidemic, and will lead to inferences which may aid

in deciding on the comparative probability of the different

theories.

In an epidemic of Cholera, the localities especially and

most severely visited by the disease, have certain distinguish-

ing characters, which are for the most part wanting in those

other parts of the country or of an individual town which

escaped the ravages of the epidemic or suffered only in a slight

degree. The characters referred to are, in the case of tracts

of country, a low level, proximity to the coast, the presence

of large rivers, and a dense population, in great part collected

in towns : and in the case of towns they are of similar

nature—namely, a low site on the coast, or near the mouths

of rivers, where the soil is alluvial and damp ; a dense popu-

lation often engaged in maritime traffic, and living in ill-

constructed and ill-ventilated houses ; want of sewerage ; often

a deficient supply of water, and accumulation of filth of

various kinds. Now all these circumstances are such as

tend to render the atmosphere of the localities where they

exist more or less damp and impure. On the other hand,

the tracts of country spared by Cholera have a high level,

and, lying far inland where the rivers take their rise, have a

comparatively dry climate, and have usually also a thin popu-

lation ; and the towns which escaped more or less completely

the ravages of Cholera, being situated in these tracts of

country, share in their characters, and are likewise free from

the great sanitary defects of those towns where Cholera

found its most numerous victims. In these tracts of country
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and these towns, it is clear, the atmosphere must be compa-

ratively pure. The parts of large towns in which the mor-

tality was great and those in which it was trifling in amount,

likewise differed in the same way, in level, in the degree of

cleanliness and ventilation of the dwellings, and in other

conditions affecting the purity or impurity of the atrao-i

sphere. The inference suggested by these facts alone was,

that the cause of Cholera finds the conditions for its increase

or for its action in impure and damp air, and either cannot

exist, or can exert its morbific power but feebly, when the

air is pure.

Facts which came under examination in relation to another

feature of a Cholera epidemic, its variations of intensity, led

to the same conclusion. All the known influences to which

the rise of a Cholera epidemic to a great degree of intensity

could be ascribed, were found to be such as tend to increase

the impurity of the atmosphere
;
namely, in most cases a

rise of the temperature of the atmosphere and want of wind

with or without great moisture of the air
;
and, where the

influence of a high temperature was wanting, local circum-

stances productive of great impurity of the air either within

or without the dwellings. From these facts, taken in con-

junction with the relation known to subsist between the de-

gi'ee of mortality produced by Cholera, and the degree in

which the sources of impure air existed in different locali-

ties, it seemed reasonable to conclude that the rise of an

epidemic of Cholera to a climax during the summer season

was due to the increased impurity of the air, occasioned by

the meteorological conditions above referred to, and its sub-

sequent decline to the diminished impurity of the air under

opposite meteorological conditions ; and the further inference

was drawn, that great variations in the intensity of an epi-

demic, not explicable in this manner or by temporary local

causes of impure air, were due to some unknown agency or

agencies in the atmosphere, either afiecting the degree of its

purity or acting more directly on the cause of the disease.

Now the general rales which have been found to prevail
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respecting the times at which different parts of England

began to suffer distinctly from Cholera, experienced its effects

in the greatest intensity, and were freed from the visitation,

are in entire accordance with these foregoing conclusions.

If the influences which occasioned the rise of the epidemic

in the summer of 1849, acted by increasing the impurity of

the air in certain localities, it would seem to have been a

necessary result that they should produce both those effects

soonest in those tracts of country where the sources of im-

pure air most abounded, and last in those where the same

conditions were in the greatest degree deficient. If the

decline of the epidemic was occasioned by influences tend-

ing to remove or diminish the impure state of the air, it was

likewise a necessary consequence that this change in the

atmosphere and repression of the epidemic ensued, cceteris

paribus, soonest in places where there were fewest sources of

foulness, and latest where these were rife. Since, moreover,

the influence of the meteorological conditions bringing about

the climax of the epidemic would be at its height, as a

general rule, in all parts of the country about the same time,

the greatest development of the atmospheric impurity and

the greatest mortality from Cholera could not fail to be

everywhere nearly simultaneous. The main facts, then, which

have been detailed relating to the order in which different

places were attacked during the summer of 1849, and ceased

to suffer during the following autumn and winter, are in

complete accordance with, and therefore in a measure corro-

borate, the conclusions previously arrived at with regard to

the influence of the atmosphere. The three series of facts,

then, alike lead to the general conclusions that an essential

condition for the action of the cause of Cholera is an im-

pure and damp atmosphere, and that the degree in which

this condition exists, caiieris paribus, regulates both the

time and the intensity of the epidemic's effects.

Even those exceptional cases in which severe local out-

breaks of Cholera occurred at times when the ej^idcmic

manifested as yet no great power, or was rapidly declining,
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afford further confirmation of the view that a damp and im-

pure state of air is a chief condition for the development of

the disease. Very many of these local exceptional out-

breaks, as has been before pointed out, occurred in public

establishments, lunatic asylums, workhouses, and prisons, and

these establishments have usually within them conditions for

the production of an impure state of air which compensate

for the want of external warmth in the very early or late

periods of the year. Indeed, as the ventilation of these

buildings is usually less effectually provided for in cold than

in warm weather, it is, on the principle assumed, quite in-

telligible, why they occasionally have suffered so severely in

the winter.

In the same way the severity of the outbreaks in several

towns and villages during the winter of 1848-49, and the earlier

months of the summer of 1849, namely, in Sunderland,

Redruth, Chesham, Poulton, Bedlington, Norton and Bal-

dock, Keynsham and Poole, may be ascribed in great part

to local conditions of unhealthiness, which in most instances

were sufficiently flagrant to explain the great mortality. It

is true that, neither in these cases nor in those of the public

establishments before referred to (the Taunton Workhouse,

the Wakefield Lunatic Asylum, the Hertford Prison, and

the Pauper School at Tooting), do the mere local conditions,

regarded as sources of foul air, account for the sudden occur-

rence of some of the outbreaks after the epidemic had

subsided elsewhere, and for the continued absence of the

disease from others of them after the first early outbreak had

ceased, although the epidemic was increasing in other places.

But this is a difficulty which does not materially affect the

matter now under consideration, namely, the position that

impure air is an essential local condition for the severe mani-

festation of Cholera ; in other words, the principal condition

by virtue of which individual localities, and the persons inha-

biting them, are susceptible of the influence of the epidemic.

Certain other facts relating to the times at which different

localities began and ceased to suffer from Cholera, suggest
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a further inference as to the part played by an impure

atmosphere in regard to this epidcinic disease
;
namely,

that not merely the state of the air in the particular loca-

lities affected, but also the condition of the more general

atmosphere, influences the times of attack of different places.

It has been mentioned as in some respects apparently an

anomalous fact, that during the summer of 1849, districts

and towns situated in the interior of the country, and on a

higher level than the coast districts, though, by density of

population and deficiency of sanitary provisions, fitted to

suffer severely, and in the end visited most severely, were

attacked late. Now the influences producing the general

increase of the disease at the period referred to would act on

the sources of impure air in each of these places, as soon as

elsewhere ; why, then, did not the disease appear in them at

an early period ? It seems most in accordance with other

facts to believe that it was because the general atmosphere

of these higher districts was purer than that of the lower

districts nearer the coast, and, by virtue of its greater purity,

interfered with or obstructed the action of the epidemic.

And if this be the correct explanation of the fact, it of course

follows that the impure air of the lower districts in some way

facilitates the action of the epidemic on the locsdities within

its range.

The statistics of the rise of Cholera in the different dis-

tricts of London in the summer of 1849, afford facts of a

strictly analogous kind, which need, or at least admit of, a

similar explanation. The epidemic began first in the dis-

tiicts on the lowest level, and last in those on the highest

level. This was in general accordance with the various sani-

tary conditions of the different localities, and with the dif-

ferent rates of mortality which they ultimately suffered. But

among the districts which are not on the lowest level, and

which were comparatively late in experiencing the attack of

the epidemic, there were some, as those of St. Giles and

Bethnal Green, which presented the worst local conditions,

and ultimately suffered a very high rate of mortality. Here,
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again, supposing the state of the air to be an important con-

dition for the action of the epidemic, the inference seems a

just one, that not merely the state of the air in the particular

localities (for example, the interior of houses), but the state

of the general atmosphere of each district of a large city,

regulates, in some measure, the time of outbreak of the dis-

ease in that district.

Other exceptional facts in the history of the epidemic,

which have as yet been only cursorily alluded to, extend as

well as corroborate the same view respecting the influence of

the state of the general atmosphere over a more or less ex-

tended tract of country, or part of a large city, since they

render it probable that the time of the climax as well as of

the attack in the particular localities within certain areas may
be thus determined. The cases in which both the rise and

the climax of the epidemic were extraordinarily late over

entire counties, obviously find in this assumption their

readiest explanation. In the cases, too, where towns have

been adduced as examples of departure from the rule as to

the time of the attack, of the climax, or of the disappearance

of the epidemic, further examination likewise traces the

effects of an influence extending over a large tract of coun-

try, and with gi-eat probability referable to the state of the

atmosphere. Two examples taken from the south coast may
be instanced. The disease appeared two months later at

Torquay and Brixham, on the coast of Devon, than at several

inland places. South Brent, Plympton, and Egg Buckland.

But the latter places lie in the western part of the county

near Plymouth, where the epidemic commenced early in

the summer, while Torquay and Brixham are situated in

its eastern part, where no deaths from Cholera occurred

before August or September, except a single (imported ?)

one at Exeter and three single deaths at Chudleigh, St.

Thomas, and Dartmouth. Here, then, likewise it seems

most ])robable that Torquay and Brixham, and the other

places on the east coast of Devon, were protected during the

months of May and June from the inroads of the epidemic
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by the state of the atmosphere which surrounded them.

Again, in the instance of the large ports of Hampshire—Gos-

port, Portsmouth, and Southampton—in which the epidemic

reached its cUmax so early as July, the dependence of this

upon a particular state of the atmosphere is rendered most

probable by the fact of Ryde, on the opposite coast of the

Isle of Wight, suffering its chief mortality in the same month,

and of other places in the island being also visited severely at

the same time. This instance, indeed, affords stronger evi-

dence than the former one, for while different views might be

entertained as to the manner in which the disease is brought

early or late to a tract of country, there seems no plausible

mode of accounting for an early climax of the disorder over

a particular region except by ascribing it to an early intensity

of the same general conditions on which the climax every-

where depends, and that condition has been seen to be almost

certainly an increased impurity of the atmosphere.

Instances are met with in the history of the winter period

of the epidemic where the disease, although generally in

abeyance, manifested itself with comparative severity over

considerable tracts of country, as if from the influence of

some agency or condition which was present over a corre-

sponding area. Thus, in Norfolk, during the mouths of

January and February, 1849, the deaths from Cholera

amounted to 45, and 18 of these deaths from Cholera were

registered in the village of Mileham (between the 3rd and

31st of January), and 17 in the two small parishes of East

and West Rudham (between the 5th of January and the

13th of February). But the occurrence of the disease in

these places at this particular time, seems not to have been

entirely due to local conditions ; for the remaining 10 deaths

from Cholera in Norfolk during these two mouths were regis-

tered in the same north-western part of the county, where,

moreover, scarcely a death was caused by the disease during

the rest of the year. Again, in Cambridgeshire there were

28 deaths from Cholera during the months of November and

December, 1848, and 15 of this number occurred in the



INFLUENCED BY STATES OF THE AIR. 93

single parish of Upwell, but there were contemporaneous,

though less fatal, outbreaks in the neighbouring places of

Downham, Southery, and Peterborough, with single deaths

in other spots. Lastly, in Buckinghamshire, 50 persons died

of Cholera during November and December, 1848, and

January, 1849, and 44 of them died in the village of Chesham,

between the 13th of November and the 18th of January,

but in the month of November two other deaths were

registered in the adjoining parish of Missenden ; and the

only outbreaks in towns in the same part of the " Cholera

field," namely, St. Albans, Hertford, Hemel Hempstead,

and Reading, occurred in December and January. These

instances may, too, be contrasted with a group of small out-

breaks in Middlesex
;
namely, at Chiswick, Brentford, Isle-

worth, Hillingdon near Uxbridge, and Sunbury, in which

places several deaths from Cholera occurred between the be-

ginning of October and the 4th of November, no others

following during the entire winter.

In these cases, then, as in others that have been adduced,

an influence seems certainly to have been exerted over tracts

of country of some extent, including many sejDarate loca-

lities ; and all the best-established facts respecting Cholera

being considered, it is most probable that this influence was

exerted through the medium of the atmosphere.

The exact nature of the part played by the atmosphere

is not obvious in the instances hitherto noticed, but others

will now be referred to in which it seems to be apparent that

the atmosphere, if it at all participated in the production of

the results, most probably served as the means of commu-
nicating or transmitting the cause of the disease from one

locality to another.

One fact of this kind is the almost complete simultaneous-

ness of the climax of the epidemic of 1849 in the different

registration districts of the metropolis south of the Thames,

the weeks of greatest mortality being the same in all these

districts (see Table, page 76) ; while the periods of greatest
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mortality in the several distiicts north of the Thames fell

in different weeks of the two months, August and Sep-

tember.

To perceive the bearing of this fact on the point now
under consideration, it is necessary to remember that the

climax of the epidemic in each district and each division of

London, was due to the increased number of particular loca-

lities affected at one time. It must be borne in mind, too,

that the atmosphere of the low districts on the south side

of the Thames was more impure than that of the districts

on the opposite side of the river. If, then, it be admitted

that the greater severity of the epidemic in the southern

districts was due to this state of the atmosphere as well as

to the defective sanitary state of the courts, houses, and other

particular localities, while the less severity in the northern

districts was owing to the comparatively pure state of the air

on the north side of the river, it follows almost as a neces-

sary consequence, that the impure atmosphere of the southern

districts contributed to the simultaneous production of the

climax in all of them by causing the disease to appear in

each of them in many spots at one and the same time

;

while it is equally apparent that the different dates of the

climax in the different northern districts must be due to the

air of that part of London not being uniformly in the same

state of impurity even at the time of the general climax, and

consequently, not able to determine very numerous outbreaks

in every district at the same time.

When further with this fact is coupled the successive

mode of attack of the individual localities, houses, groups of

houses, and public establishments within each sub-district,

the further inference suggests itself, that the impure atmo-

sphere of a district determines the occurrence of numerous

outbreaks within its area by rapidly communicating the dis-

ease from one locality to another.

Additional support to the same view is afforded by the

contrast which the more severe summer period of the epide-



REGULATED BY STATES OF THE AIR, 96

mic presents to the winter period in respect of the degree of

simultaneousness of the outbreaks in different localities. In

the winter comparatively few places were attacked, and those

at very various times, while many which appeared to possess

the necessary local conditions escaped. In the summer
period of the epidemic a much larger number of places were

attacked,—few, indeed, that presented the conditions of in-

salubrity escaped, and those attacked began to suffer within

a comparatively limited period. This, moreover, is true, not

only of the different towns in the several " Cholera fields,"

but also of the different localities affected in the metropolis.

Thus during the height of the epidemic 21 of the 36 dis-

tricts suffered their chief mortality, owing to the increased

number of localities affected, in the same week, and 33 of

them within three weeks ; whereas during the winter period

the different districts or groups of districts had the greatest

number of deaths at very different times : the south districts

(except that of Wandsworth) between October the 21st and

November the 6th, 1848 ; the east districts between the 10th

of November and the 30th of December, and again between

the 5th of February and 10th of March ; while the great out-

break in the Wandsworth district fell in the intermediate

period, namely, between the end of December, 1848, and the

27th of January, 1849. Other modes of explaining the fact

might perhaps be found, but the idea that the generally im-

pure state of the air produced by the influences determining

the climax causes a larger number of places to be affected at

nearly the same time, by conveying the disease, or permit-

ting it to be conveyed, from one locality to another, affords,

at all events, a sufficient solution of the problem, and a solu-

tion of it which is in accordance with other features of the

epidemic.

One illustration of the supposed participation of the atmo-

sphere in the spread of Cholera remains to be noticed.

It has been stated that the order in which different parts

of the country began to suffer severely from Cholera in

the beginning of the summer of 1849, is explicable on
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the principle that the general causes which then determined

the extension of the epidemic acted by increasing the quantity

of the impurities poured into and detained in the atmo-

sphere, and necessarily produced this result, together with the

consequent increase of the disease, first in those parts where

the sources of foul air were most abundant, last where

they were wanting. But this principle does not entirely ex-

plain the facts of the case ; for when the disease increased in

the country at the time referred to, there was not a gradual

increase of it in the several localities affected, varying in

degree according to their differences of site and sanitary con-

dition, but for the most part a succession of sudden out-

breaks in the different localities, which could hardly be

accounted for by mere differences of degree in the gradu-

ally increasing impurity of the air in the localities themselves.

The facts are rather indicative of sudden changes of condition

in the spots affected, and would be better explained by the

assumption that the air in the several low tracts of country,

in proportion as its impurity increased, acquired the power

of transmitting the cause of the disease from one locality to

another within its range.

At the period referred to, the disease seemed, as the summer
advanced, to spread from many centres, but with great ir-

regularity, the probable cause of which will be noticed at

a future page. In the winter of 1848, the extension of the

epidemic from London, one of its first seats, to the places

situated around, took place with a more regular progress,

as may be seen in Map I. and in the subjoined table*;

the different places being attacked generally in the order

of their nearness to the centre, not merely in the order of

their nearness to the river, or to the coast. And the proba-

bility that the disease was here really communicated from

one place to another, is strengthened by the circumstance

that many of the smaller places attacked were, neither by the

natural character of their site nor by sanitary condition, ap-

* The subjoined Tabic will exemplify the fact sUiU-d above. The place* are

arranged in the order of their attack by Cholera :

—
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parently such as the epidemic would have been expected

to visit thus early.

This remark is applicable likewise to the smaller towns and

villages attacked in the summer of the year 1849, in parts of

the great Cholera fields most distant from their centres, and to

the still smaller spots affected in the immediate vicinity ofeach

town which became a seat of the disease. Of the numerous

places attacked in healthy and comparatively elevated parts

of Middlesex, Hertfordshire, Buckinghamshire, and Kent,

many would most probably have escaped had it not been for

their proximity to the already existing foci of the disease,

formed by London and other places near the Thames. It

can scarcely be doubted that the disease was transmitted

to many of them more or less directly from these centres, and

all the facts relating to the epidemic hitherto examined

tend to the conclusion, that its transmission was in some way

or other facilitated, if not effected, by the atmosphere.

A few words may here be said with regard to the state of

atmosphere which has been spoken of, in the preceding pages,

as in all probability favouring not only the development of

the epidemic with intensity over a tract of country, but also

its diff'usion from one place to another. The condition of

air which is known to be most constantly attendant on the

severe ravages of the disease, and its rapid spread in towns

London . . first death . . Septea)ber.

Uxbridge . Octob^ 5th.

Guildford
}y

7th or 30th.

Chatham 9th.

Edmonton » 11th.

Brentford » 23rd.

Chelmsford
}>

26th.

Sunbury • )) • November 1st.

Chesham » 11th.

Gravesend 11th.

Stratford • 3>
December 3rd.

Chatham . second outbreak » 8th.

Reading . first death . » 10th.

Hertford
>} '

• 12th.

Hemel Hempstead „ 16th.

H



98 STATES OF THE ATMOSPHERE

or public buildings, is undoubtedly one of dampness, and

impregnation with animal eUluvia, or with the products of the

decomposition of organic matter, especially animal matter.

The same condition, in a less degree, is acquired by large

bodies of air when their movement is sluggish, and when

they pass over surfaces where there is much moisture, and

much decomposing animal and other organic matter. It is

of course especially in the lower parts of the country, where

they are densely populated, that the lower strata of the

atmosphere acquire these characters. In the more elevated

regions, the air more rarely approaches to the stagnant state,

and also finds less moisture and less impurity to absorb. If,

therefore, this damp and impure air is a necessary medium
for the difiusion of Cholera, the difference between the at-

mosphere of the lower and that of the more elevated districts,

explains the difference in the rate of difiusion of the disease

in the latter and the former respectively.

Our conception of the share probably taten by the atmo-

sphere in extending the ravages of the epidemic is aided, too,

by remembering that the air in the low districts, though it

may seem to be nearly motionless, is not really so, or, at

all events, is so only for very short periods ; and that portions

of the damp and impure air are constantly passing ofi" in the

direction of the atmospheric currents on one side, while

fresh portions enter on the other, and acquire the same cha-

racters. After passing a longer or shorter distance (which

will vary according to many variable conditions), a portion of

this damp and impure air will become diluted, and lost amidst

the purer and drier air of other and more elevated tracts of

country. But there are good grounds for believing that, in

certain states of the atmosphere, a body of dam]j and impure

air may travel over the surface of the country for many miles,

still preserving its original properties. It is quite possible,

therefore, that such air, if capable at all of transmitting the

disease or its cause from place to place, may convey it from

one town to another some miles distant.

It must not, however, be assumed as certain, that mere
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moisture and impregnation with animal and other organic

impurities are all that distinguish air which favours or effects

the diffusion of Cholera. Reasons have been given at a

former page, for the belief that there are qualities of air at

present scarcely known but by their effects, which, according

as one or other is present, may repress the epidemic when

other circumstances are favourable to its continued rise, or

promote its increase in a degree out of proportion to any ob-

viously existing conditions capable of producing such a re-

sult. Whether these qualities of the air depend respectively,

the one on the absence, and the other on the presence in un-

usual quantity, of ozone, or some matter having a more spe-

cial relation to the cause of Cholera, is a question yet to be

determined. But all the facts relating to the subject render

it probable, that the unknown condition of the air which

represses Cholera is most frequently associated with compa-

rative dryness and purity of the atmosphere, and the un-

known condition that promotes it with the presence of

moisture and impurities.

The foregoing inquiry has been directed to the discovery

of the relation borne by the atmosphere to the sjiread of

Cholera. The results which have been arrived at will now

be found to lend much support to that theory of the cause

of Cholera, which regards it as a morbific matter or poison,

reproduced in the air, and diffused, at least in part, by the

agency of atmospheric currents.

Such a poison brought by the atmosphere to this country

might soon be dispersed over many parts of it, and would

meet vrith a suitable nidus for its reproduction iii the lower

districts, near the mouths of rivers ; while in parts where the

atmosphere, from its dryness and purity, failed to afford the

necessary conditions for its increase or maintenance, it would

perish.

The unequal distribution of the disease over the country

in the winter of 1848-49, as seen in Map I., would therefore

be quite intelligible. The absence of it in some parts, such

as the mining and pottery districts of Staffordshire, Mon-
H 2
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mouthshire, and South Wales, where the conditions of un-

healthiness, without doubt, abounded in the towns and other

inhabited places, would be accounted for; since the supposed

poison, even if it did not perish before it reached those inland

or more elevated districts, would find there an atmosphere

unfit to preserve its active properties, and to communicate it

to the spots in which it could increase and produce its effects

on the inhabitants. The comparative intensity of the epi-

demic over other parts for short periods in the same season,

would also be intelligible ; for the poison, being brought by

a body of moist and impure air, might be distributed over an

area of greater or less extent, infecting particular localities

within its limits, and giving rise to outbreaks of various degrees

of severity, corresponding with the local sanitary conditions.

The lingering of the disease, in the spring of 1849, in

certain spots, for the most part distinguished by the local

conditions productive of a damp and impure air, while

elsewhere throughout the country it had disappeared, is

also in complete accordance with the theory of a poison

which finds the means for its maintenance and increase in

such places, and in such an atmosphere.

The renewed rise of the epidemic in the summer might

reasonably be referred to the increase of impurity and

moisture in the air under the influence of rising tempera-

ture, and perhaps other meteorological conditions, to the

consequent increase of the poison in the localities where it

already existed, to its distribution with the air from these

different foci to other places more or less distant ;— to its

increase in these again, if they afforded the necessary condi-

tions, and to its further diffusion from them to other places,

through the medium of the atmosphere. While the general

atmosphere continued to acquire, more and more, the quali-

ties favourable to the extension and increase of the poison,

and while the number of towns or villages affected would,

as a consequence, continue to increase, the number of

localities affected in each town likewise would, as a general

rule, become greatei*. Thus the extent of the disease
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over the country, and its intensity in each large town,

would continue to increase together, and the climax of

the epidemic would be reached everywhere nearly at the

same time. Lastly, when, with the fall of temperature, the

atmosphere had begun to lose the properties favourable to

the transmission of the poison, comparatively few fresh places

would become infected, and the epidemic would gradually

subside and cease.

The oi'der in which different parts of the country and

different towns were attacked, and ceased to suffer in the

year 1849, is also in entire accordance with the same theory.

At the beginning of the summer, the poison would find

the means for its dissemination as well as for its increase

soonest in districts where the sources of damp and impurity

most abound ; and hence the towns in those parts would

necessarily soonest become foci, where the disease would in-

crease, and whence it would afterwards spread to towns in the

more elevated and more inland regions. In the autumn and

the beginning of the winter, the lowest districts and most

crowded towns would likewise continue longest to afford an

atmosphere fitted to transmit the poison from spot to spot,

and, inasmuch as the epidemic is maintained in each town or

sub-district by the successive outbreaks in different localities,

it would be expected to survive to the latest period where

the conditions for the transference of the poison from one of

these localities to another existed longest.

The exceptions to the order of attack, both of tracts

of country and of towns, are equally in accordance with

the theory. The late attack of some towns abounding in

local conditions of unhealthiness, but situated in elevated

tracts of country, would be sufficiently explained by the

purer atmosphere of those regions rendering it difficult for

the poison to reach the damp and foul localities in which it

might increase and produce its effects on the inhabitants.

And the late appearance of the epidemic in some coast dis-

tricts scarcely offers greater difficulty; for it is an often-

observed fact that the state of the atmosphere varies on dif-
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ferent parts of the coast at the same time, and in the same

part at diflerent times, so that the morbific matter, while it

was spreading rapidly over one such district, might be ex-

cluded by the state of the atmosphere from another not far

distant one.

The long-delayed appearance of the disease in towns or

smaller localities, such as parts of towns, which, from their

natural site, sanitary condition, and nearness to a focus of

the disease, would have been expected to have received

it through the medium of the atmosphere at an earlier

period, is in entire agreement with a character which has

already been assigned to the supposed Cholera poison, namely,

that it has the properties, not of a gaseous substance, but of

a matter in the form of solid or liquid particles. Such a

poison being distributed only partially through the air, and

carried hither and thither by the atmospheric cun^ents, might

for a long time fail to reach a spot which was in itself even

well fitted to afford it the means of increase.

The fact of the different spots within a registration sub-

district of the metropolis, or in a small town, being, like the

different towns of a country, as a rule, attacked in succes-

sion, obviously finds a ready explanation in this theory of

the cause of Cholera.

Again, the climax of the epidemic was more nearly simul-

taneous in the different localities visited by it, at the season,

and in the area, most remarkable for impurity of the atmo-

sphere, and this fact which was exemplified by the case of

the registration districts of London (see pages 93-94), seemed

itself to suggest the inference, that impure air was the medium

through which the disease or its cause was communicated

from one spot to another. But it is rendered much more

intelligible by the theory of a morbific matter diffused by

currents of air. For in an atmosphere uniformly or very

generally impure, the poison would find in all parts of a

given area an equal medium for its transmission from spot

to spot, and consequently the number of spots infected would^

under the influence of meteorological or other conditions
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aggravating the local and general atmosplieric impin-ity, in-

crease everywhere equally, and reach the climax in all at or

about the same time. But in air generally not so impure,

the transmission of the poison from spot to spot would be

more dependent on, or more interfered with, by accidental

circumstances, and would affect the greater number of spots

in some parts of a given area at one time, and in other parts

at another time.

Lastly, the fact that around or in the neighbourhood of the

more considerable foci of the epidemic, slighter outbreaks

occurred in places which from natural site or sanitary con-

dition had apparently no special fitness, as it were, inviting

the attack, is consonant with the idea of a morbific poison,

which, while it undergoes increase in certain foci, is capable

of being scattered around them by means of atmospheric

currents.

The two other principal theories are consistent with several

of the facts relative to the dissemination of the epidemic,

but neither of them affords an explanation of all the facts

without the aid of assumptions which are opposed to other

well-established features of the epidemic, or are in themselves

far-fetched and improbable.

With regard to the theory that the cause of Cholera is a

general state of the atmosphere, an " atmospheric influence,"

or "epidemic constitution" of the air, it has before been shown

that this theory cannot be maintained in the sense that this

general state belongs to the moving mass of the atmosphere,

since while the air is constantly moving, and indeed changed

by the currents setting in from different quarters in succession,

the epidemic is for a longtime persistent. Some modifica-

tion of the theory must, therefore, be adopted. One before sug-

gested was, that a mass of atmosphere in a peculiar stale,

passing over England, determined the production of a more

fixed cause of the disease, at different points of the surface

of the country. But as this fixed cause would then neces-

sarily have the properties which have been assigned to the

Cholera poison, by the theory already examined, and, after
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its first production, would be disseminated in the same way,

there would be no real difference between this modified

theory and the one referred to, except as regards the con-

veyance of the disease from one country to another, in

which alone the supposed atmospheric influence or state

would be concerned. This hypothesis need not be further

considered here : it will, however, be noticed again hereafter.

Another modification of the theory of an " atmospheric

influence " is, that which supposes it to be a power ope-

rating in the atmosphere, though not moving with it (just

as light or electricity acts in or through the atmosphere), and

producing its effect on the human body only in localities

where the atmosphere is foul, or on persons rendered suscep-

tible by long dwelling in an impure air. This theory would

include the vaguely-propounded notions of a particular

" electrical state," and a " telluric influence."

An ai'gument in favour of such a theory as this, might

doubtless be based on the great extent to which the epide-

mic apparently soon reached, on its first appearance in this

country in 1848. But, independent!}' of the doubts that still

exist as to the extent attained by the epidemic in the month

of October, and the certainty, as far as statistical facts can

afford it, that large tracts of the country were not visited till

the end of November or even December, it is to be observed,

on the one hand, that the extent of the epidemic at its out-

break, though accepted with the least limitation, is sufiiciently

explained by the theory of a Cholera matter partially diffused

through the air; and, on the other hand, that if the disease

was really thus general on its first appearance in England in

1848, this was an exception to the rule which has more com-

monly prevailed, as to its mode of attacking a country'. Thus

in the epidemic of 1831-32, the disease had been very fatal for

two or three months in Sunderland and near Edinburgh before

it appeared in London, and still longer before it showed itself

in other parts of the country ; and even in the late epidemic,

it tarried in parts of Ireland, as late as the month of March,

1850; although it disappeared two or three months pre-
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viously from the rest of that island, as well as from England*.

The partial prevalence of the disease at the beginning and

the end of an epidemic, exemplified in these instances, is its

more usual character : so that, in fact, the mode of com-

mencement of a Cholera epidemic must be regarded as less

easily reconcileable with the notion of an imponderable in-

fluence of the kind supposed than with that of a material

agent, the sphere of action of which might be expected to

be more partial and at first more limited in extent.

The general fact of the successive outbreak, and disap-

pearance, and nearly simultaneous climax of the epidemic in

different places during the year 1849 is consistent enough

with the idea of a general imponderable influence producing

its effects by the aid of certain local conditions. But all the

facts constituting exceptions to the rule of a simultaneous cli-

max, and of an order of attack and cessation connected with

the presence of certain known conditions, or on the degree of

their presence, while they obviously favour the theory of a Cho-

lera poison partially distributed in and by the air, are so many
difliculties in the way of the adoption of the theory of a general

atmospheric influence of whatever kind. The sudden out-

break of the disease with great severity and without sufficient

local cause in certain small spots at periods when the epide-

mic was generally nearly extinct, namely, both at the begin-

ning and towards the end of the year 1849 ; its long absence

during the summer of the year 1849 from towns in the worst

sanitary condition, and its sudden and violent outbreak in them

in the autumn ; the successive (almost migratory) mode of

its attack of different houses and groups of houses in the

sub-districts of London and in small towns, or of different

parts of public buildings, and the outbreaks in places situated

around the foci of the disease, not explained by the local

characters of those places,—all these facts in the history of

the epidemic need for their explanation other assumptions

than are included in the simple theory of an atmospheric in-

fluence. It must be assumed that this influence, though

* See Reijort of Health Commission on Ireland, pp. 34-38.
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requiring for its actiou on the human body the presence of a

local impurity of atmosphere, yet does not produce its efiects

everywhere at the same time in different degrees proportional

to the amount of the atmospheric impurity in the several

localities ; but that of the many localities apparently equal

in sanitaiy conditions, only a few at first acquire an unknown
cause of susceptibility of the influence, and that certain locali-

ties without apparent alteration of condition, or with only an

alteration in degree, undergo on a sudden a complete change

in some unknown respect, rendering them at once highly

susceptible of the influence which previously they had

wholly resisted. It must be assumed that this change affects

either the air of a limited locality or the inhabitants of it ; and

in either of these forms the assumption is opposed to proba-

bility. It is not probable, that when for months a whole town

had been insusceptible of the influence, the susceptibility sud-

denly acquired by one spot should induce very soon the same

susceptibility of other spots in various parts of the same

town,—yet, for the explanation of the facts, this must be ad-

mitted ; or that, after all the inhabitants of a town or of an

establishment had resisted the atmospheric influence for a

long period, many individuals in several parts of the town

or of the public establishment should on a sudden begin to

suffer from it, one after another. Moreover, the causes of

these sudden changes of condition in localities or in their in-

habitants would be as mysterious in their nature and effects,

as the hypothetical atmospheric influence itself.

The theory that Cholera is diffused by means of human

intercourse affords a ready explanation of some of the more

remarkable facts relating to the epidemic which have been

detailed in the present section of this report
;
namely, its

early appearance in sea-ports, and in counties and towns where

traflfic is active, its appearance in different towns in the same

county or" Cholera field" not simultaneously but successively,

the late attack of some places which for site and sanitary

condition seemed obnoxious to an early invasion, the succes-

sive mode of attack of different localities in a small town, or
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in a sub-district of London, and the appearance of the disease

in small places around great foci of the epidemic ; it explains,

indeed, all those facts which point rather to a morbific poison

partially distributed than to an agent or influence existing

throughout the atmosphere.

On the other hand, diffusion by human intercourse seems

to be by no means the most appropriate explanation of some

other facts of great importance. But in relation to these

adverse facts, a distinction must be made between the two

principal modes in which human intercourse may be the

means of propagating Cholera.

The idea usually associated with the diffusion of a dis-

ease by human agency, is that the disease is the effect of a

virus which is reproduced in the bodies of the sick, and

which, emanating from their bodies, infects other persons ; and

consequently, that a person receiving the contagion in one

place, and travelling to another, may convey the infection

thither in his own body.

The very close connection between Cholera and local

conditions which are productive of a damp and foul state of

air, the great influence exerted over the epidemic in a

country or town by varying meteorological or other con-

ditions of the atmosphere, the want of analogy with the best

known contagious disorders in respect of its varying pre-

valence at different seasons, and the remarkably rapid spread

of the disease through a large city, destroying many thousands

of lives in a few days, are grounds already adduced for re-

garding the "contagion" theory of Cholera with something

more than doubt. In the preceding examination of the

various facts relating to the time of commencement, climax,

and cessation of the epidemic in different places, further

reasons have been met with for regarding this theory as less

probable than others. For it has been seen, that not only

the air of the particular localities, but also the more general

atmosphere of an entire city or tract of country, exerts a

powerful influence over the diffusion of Cholera. In the

case of diseases universally admitted to be contagious, the
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general atmosphere, without doubt, at one time, by its rapid

movement, dissipates the virus emanating from the bodies

of the sick, and at another time, from its ahnost stagnant

state, permits the virus to accumulate and become concen-

trated. But the influence of the atmosphere over the sup-

posed virus of Cholera must be far greater than this, other-

wise the appearance of the disease would not have been

so strictly regulated as to time by the character of the dis-

tricts in which the towns were situated, and would not so long

have failed to reach the populous and busy towns of the

mining and pottery districts of Worcestershire and Stafford-

shire ; nor would the climax of the epidemic have been

so nearly simultaneous in all parts of the country. It

is, indeed, so much opposed to probability, that any disease,

the diffusion of which is thus under the control of different

states of the atmosphere, should be essentially and in the

strict sense of the term contagious, that this theory must

be regarded as inadmissible, unless the communication of the

disease from the bodies of the sick to the healthy should

hereafter seem to be proved by numerous facts explicable on

no other assumption.

There is, however, a second mode in which human inter-

course might be the means of communicating and diffusing

Cholera : a poison undergoing its increase out of the body

might be carried from place to place in the vehicles of men,

in their baggage, or even in their clothes. This is, in fact,

the fifth theory mentioned at page 5. It is consistent with

the history of the dissemination of the epidemic through the

country, not only in all those particulars which were men-

tioned above as favourable to the idea of its diffusion by

human intercourse, but also in respect of the power exercised

by the sanitary condition of different localities, and espe-

cially by the state of the air in them on the extension as well

as on the local severity of the epidemic
;

since, according to

this theory, the poisonous matter, though carried to many
places by human intercourse, could only increase and pro-

duce the disease in those spots where the air is foul. But when
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this theory is applied to the explanation of some other facts,

diflSciilties are encountered which seem necessarily to limit

the share taken by human intercourse in the general result.

The simultaneous or almost simultaneous appearance of the

disease in several parts of a large city, and its occasional ex-

tension through a town or city with extraordinary rapidity,

need the admission that the poison may undergo its increase

or reproduction not merely in the air of limited spots, but in

the general atmosphere of a city, or, at all events, that

wherever its increase takes place, it may be dissemi-

nated by means of the atmosphere, and independently of

human intercourse. It would a priori be most pro-

bable, that a poisonous matter which increases in foul air

would be at least as capable of dissemination through a

limited area by means of atmospheric currents as by the

vehicles of luggage or clothes of men. And the following

facts frequently referred to before afford grounds for doubt-

ing whether the conveyance of the disease fi'om town to town

is always or even generally effected by human intercourse.

During the winter of 1848-49, towns of large population,

such as Leeds, where local conditions of unhealthiness

abound, and where the traffic with places already affected

with Cholera was very active, nevertheless escaped infection.

And in the subsequent summer the appearance of the dis-

ease in the crowded towns and mining districts of Worces-

shire and Staffordshire, was long delayed, while it had

very rapidly spread through other districts of the country.

These facts can scarcely be ascribed to accident ; to explain

them on the assumption that a material poison transmitted

from one place to another is the cause of the disease, it

seems necessary to suppose that the poison was destroyed or

rendered inert by the general atmosphere of the towns them-

selves, or rather of ihe parts of the country in which the

towns are situated before it could reach the spots in which it

would have found the fit medium for its increase ; and it is

clearly more likely that the poison would be thus arrested or

destroyed on its way, if it were carried by the air than if it
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were conveyed in the vehicles or about the persons of men
moving from place to place.

On the other hand, it must be borne in mind, that the

theory of a poisonous matter increasing in impure air, and

distributed by atmospheric currents by no means ex-

cludes the idea of human intercourse being an additional

means by which it is disseminated. The same reasons, in

fact, which led to the inference, that the cause of the

disease is a matter, not gaseous and diffusible, but soUd or

liquid, and capable of attaching itself to surfaces, also make

it probable that this poison may be and is conveyed from

place to place by human beings or in the course of human
traffic. Whether there is conclusive evidence of this really

occumng is a matter for subsequent inquiry. It need here

merely be remarked, that the general and statistical facts of

the history of the epidemic in England neither require nor

refute the assumption that human intercourse had a large

share in the diffusion of the disease.

Two characters of epidemic Cholera remain to be consi-

dered in their bearing on the theories of its cause and mode
of propagation. One is the manner of its commencement,

progress, and cessation in each particular spot visited by it.

The other is the manner in which it passes across a conti-

nent, or across a sea from one country to another.

VII. The main features of the local outbreaks of Cholera

in regard to their progress and duration may be convenieutlj'^

studied in the history of the visitations experienced by luna-

tic asylums in England during the epidemic of 1848-49.

Returns made to the Commissioners in Lunacy show that

deaths from Cholera occurred in 16 asylums. In one of

them there were only 2 deaths, which happened at distant

dates. But in the remainder there were series of several

cases, with a proportional number of deaths. And as

3 asylums experienced visitations of the epidemic both

in the winter of 1848-49, and in the subsequent sum-
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mer, there were in these estabhshments 18 distinct outbreaks,

the features of which may be examined*.

The first thing to be observed in regard to them is, that

in lunatic asylums, as in the sub-districts of the metropolis,

and as in smaller towns, the disease did not appear in all

parts simultaneously ; but that, on the contrary, the first

cases in the different wards occurred after successive inter-

vals. Sometimes, as at Wakefield, the disease was confined

to one ward for two or three weeks, and then extended,

within a few days, to nearly every part of the establishment.

In other cases, it sooner began to spread from the ward first

affected, but afterwards extended neither so quickly nor so

widely as in the instance of Wakefield. In a third class of

cases, again, it commenced in two or three wards on the

same day, though its subsequent extension to other wards

took place, in accordance with the general rule, after succes-

sive intervals. In almost every asylum some parts escaped

altogether ; and this fact, which has already been noticed as

an instance of the partial operation of the epidemic, was the

more remarkable when an entire section of the establishment,

devoted to all the j^atients of one sex, remained, during the

entire outbreak, free from the disease ; while the section oc-

cupied by the patients of the other sex was more or less

severely visited ; as happened in the instances of the Grove

Hall Asylum, Bethnal House, and the St. Marylebone

Infiraaary.

The cessation of the outbreak was usually as gradual as

its commencement, the disease lingering some days, or even

weeks, longer in a few wards than in the majority of those

affected. In some instances, indeed, the effects of the epi-

demic had ceased to be felt in one part of the institution

before they had begun in other parts.

It was owing to this successive attack of the different

wards that, in the more severe outbreaks, the numbers of the

cases occurring in successive weeks showed distinct periods

* See Tables XIII. and XIV. in the Appendix, which have been con-

structed from the data furnished by the Commissioners in Lunacy.
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of rise, climax, and decline. For here, as in the wider sphere

of a sub-district of the metropolis or a provincial town, the

greater number of cases and the greater mortality at the

time of the climax depended not so much on an increase

of the disease in each part as on the increased number of

parts then affected, while the subsequent decline was owing

to the disease having again become restricted to fewer parts.

The duration of the outbreaks in these institutions varied

very considerably ; but while the most protracted one—the

summer outbreak in Peckham House—lasted 72 days, few

exceeded 45 days or six weeks. In 3, however, as was

before mentioned, the disease appeared twice, namely, in the

winter of 1848-49, and in the subsequent summer.

When the progress of the epidemic in the separate wai'ds

of lunatic asylums is examined, the cases are found to have

occurred, for the most part, in succession, but with very irre-

gular intervals. Sometimes single cases followed each other

at intervals of from three to seven or more days. In the in-

stances where the outbreak was more severe, or the number

of patients in a ward greater, the cases occurred day by

day ; and occasionally two or three happened on the same

day. But even where the cases were most numerous, no

distinct evidence can be perceived of the epidemic having,

as a general rule, increased for a time, and subsequently de-

clined, in power in the individual wards. It did, however,

sometimes seem to linger in them after its chief force was

spent ; for it not infrequently happened that in wards where

several cases had occurred during a week or more in quick

succession, there was afterwards an interval of ten days or a

fortnight, and then, unexpectedly, the appearance of one or

two cases of the disease. The duratiofl of the epidemic in

one ward seldom exceeded three weeks, and, in the majority

of instances, did not extend to more than ten days or a fort

night.

The course of the disease here described, as it occurred

in lunatic asylums, is exactly that which obtained in prisons

and workhouses, and groups of the houses of the poor. It
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is, therefore, unnecessary to enter upon any further examina-

tion of the particular facts. Respecting one of the charac-

ters described, however, some information was elicited by the

second circular letter issued by the Cholera Committee,

which may be here briefly stated. To the following question
—"In the instances where several cases have occurred in the

same house, have they been simultaneous or successive ?"

—

41 answers were received ; and in 28 it was stated that the

cases were successive, or generally so ; in 6, that the cases

were simultaneous, or nearly so; while in 7 the question was

left undecided. It is obvious, therefore, that the rule in this

matter is ihi same in individual houses as it is in the indivi-

dual wards of a lunatic asylum.

The relative probability of the different theories of Cho-

lera must now be again tested by their respective capabilities

of explaining the facts which have been detailed.

The commencement of the disease, usually, in one limited

part of a public establishment, or in one of a group of

houses, and its extension to others in succession, is not

easily reconcilable with the theory of a general and persis-

tent atmospheric state or influence. To adapt this theory

to the facts, one of two hypotheses must be adopted : either

it must be assumed that a peculiar condition of localities is

necessary for enabling the general epidemic influence to pro-

duce its eflects, and that when one part of a public establish-

ment or a group of houses, previously free from this condi-

tion, has on a sudden acquired it, other parts are very liable

to participate in it in more or less quick succession; or else

it must be supposed that a peculiar state of susceptibility is

nece.ssary in the persons who are to be affected b^ the hypo-

thetical epidemic influence, and lhatwhen one ov more among

the inmates of a public establishment or group of houses, who

have all hitherto resisted that influence, chance, froui what-

ever cause, lo acquire the necessary state of susceptibility,

those in different parts of the building or in contiguous houses

are apt .successively to fall into the same stale.

A much more probable explanation of the commencement

I
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of the epidemic in one part of an asylum, or other public

establishment, and of its subsequent extension through other

parts, is obviously afforded by either of the other theories,

which suppose the cause of the disease to be a material poi-

son, transferable from spot to spot, and from person to per-

son, by human intercourse, or by currents of air.

Again, if the theory of the production of Cholera by a gene-

ral atmospheric influence were adopted, the continuance of

the disease in each ward of a lunatic asylum for a certain

time, its cessation in some wards sooner than in others, and

its final disappearance from almost all before the epidemic in

the neighbourhood had come to an end, could be explained

only on the supposition of the temporary existence, in each

ward in turn, of that supposed condition, either of the lo-

cality or of the patients, which was necessary to excite the

general atmospheric cause to action. The difficulties in the

way of this hypothesis are obvious.

On the other hand, the explanation of these last facts by

those two theories which appear to be the more plausible,

implies the assumption, either that the material poison, after

existing for a time in each ward, was removed or destroyed,

or spontaneously perished, or else that, among the persons

living there, only a certain number were susceptible of its

morbific influence. And here the preference at first sight

seems due to the theory of contagion," which supposes

that Cholera is propagated by means of a poison emana-

ting from the bodies of the sick, and that it continues to

exist in each locality as long as there are persons within the

reach of the contagious virus who are susceptible of the

disease, and consequently capable of reproducing the

poison. For this theory would explain not only the continu-

ance of Cholera for many days or weeks in each ward of

an asylum or prison, or in each of a group of houses, and

its ultimate cessation there, but likewise the various du-

ration of the outbreaks in different asylums ;
since, as a

general rule, the duration of outbreaks of the disease was

certainly proportioned, though not strictly so, to the number
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of'patieiits resident. In other particulars, however, the facts

do not so clearly favour this theory. Some qualification of

it, or the admission of a large participation of external con-

ditions, such as different states of the atmosphere, in the

production of the results, seems necessary, for example, to

explain the extremely different rate of succession of the

cases of Cholera in a house or ward of a public establish-

ment in different instances, (the intervals being sometimes

only a few hours, at other times many days,) and likewise

the very different proportions of persons affected before the

disease ceases in a house or ward.

These difficulties are, it is true, in themselves far from

insuperable. But they add somewhat to the improbability

which on other grounds has already been attributed to the

theory of contagion. Moreover, it must be noticed that one

fact adduced in support of that theory is otherwise expli-

cable. The duration of each outbreak bore as close a pro-

portion to the number of wards successively affected as to

the number of patients, and the different wards being

attacked in succession, the duration of the disease in the

whole establishment would, cceieris paribus, be regulated by

the extent of the buildings, even though the disease were

not strictly contagious, and though the poison were com-

municated from one part of the establishment to another

rather than from one person to another.

If, on the other hand, the theory of contagion be rejected,

and the cause of Cholera be regarded as a poison not

reproduced within the bodies of the sick, but existing and

increasing independently of human bodies, the con)para-

tively protracted duration of the epidemic in one ward of

a lunatic asylum, while it was spreading toother parts of the

establishment, seems to require some suth assumption as

that the poisonous matter attached itself to the surface of

the walls, or furniture of the ward, or to the clothes of the

patients, and remained there for a time, its quantity in-

creasing more or less, and that while one portion of it was
imbibed in some way or other by patients in the ward,

I 2
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another portion was conveyed to other parts of the establish-

ment. According to this view, too, the ultimate cessation

of the disease in each ward must be ascribed either to the

destruction of the poison by a spontaneous process such

as . might be supposed to take place in the most simple

vegetable organism after it had thrown off germs, or to

its destruction or removal either by an altered state of

atmosphere or by the ventilating, cleansing, or other sani-

tary processes adopted. The hypothesis of the suscepti-

bility of only a limited number of persons would not here

suffice to explain the entire cessation of the disease,

inasmuch as it would leave the cause of the disease still

existing and ready to affect any persons newly exposed to

its influence.

If, then, the doctrine of contagion be rejected, it is un-

doubtedly difficult to find a mode of explaining the ces-

sation of the epidemic in each limited spot which would not

be simply conjectural.

There is another question, too, which the general history

of the progress of the epidemic in public establishments, or

groups of houses, seems inadequate to determine, namely,

the question whether the transmission of the disease from

one ward to another, or from one house to another, was due

to, or independent of, human intercourse. But the fact

of this progressive extension of the disease is itself of great

importance, from its giving increased probabilitj' to the

belief that the cause of the disease is a material poison.

And the fact of the cessation of the disease in each locality

after a limited duration, though unexplained, throws light on

the more general fact of the cessation of the whole epidemic

in a large city or a country. It has been shown that, from

some general cause, which there is reason to believe is an

altered state of the atmosphere, the epidemic, after reaching

a certain degree of intensity, declines and ultimately be-

comes extinct. It has been shown, too, that while the epi-

demic is rapidly declining, it often lingers in tlie interior

of some public institutions and ill-ventilated dirty houses of
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the poor. It has further been shown, that the atmosphere

appears to have a great influence over the transmission of

Cholera from one spot to another, certain states of the air

favouring or effecting its transmission, and others arresting or

checking it
;
and, lastly, the fact has been noticed that, in

each spot visited by it, the disease always ceases after a

limited period. If these premises be all well founded, the

conclusion is inevitable, that the extinction of the epidemic

is the conjoint result of this limited duration of the disease

in each spot visited by it, and of the supervention of a

condition of the atmosphere which no longer favors its com-

munication to new spots. If this explanation of the extinc-

tion of the epidemic be the true one, it follows that the

share taken by human intercourse in its diffusion is a

partial and subordinate one, or that it is dependent

on other conditions. It does not, however, follow that

human intercourse is quite inoperative, for the decline

of the epidemic is always more or less gradual, and when

it is obviously repressed by some general influence, out-

breaks still occur for a time in new spots, and these out-

breaks, so far as can be judged from the present tendency of

this inquiry, may with great probability be referred to the

introduction of the morbific cause of Cholera by human

agency.

VIII. The main features presented by an epidemic of

Cholera in a single country have in the preceding pages

been deduced from the facts collected during the prevalence

of the disease in England in the years 1848—49. The his-

tory of the disease during a longer space of time, and in

relation to a wider extent of the world's surface, must now
be glanced at with the view chiefly of determining what is

the manner of its progress across a continent, or across a sea

from one country to another.

The first fact to be noticed in the more general history- of

epidemic Cholera, is its progressive march. This is obvious

in the dates of its first outbreaks in the different countries

lying between the Delta of the Ganges, where it originated,
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and this country. Having spread over the valley of the

Lower Ganges in 1817, it passed in the suniuier of 1818 across

the northern part of the peninsula, and reached Bombay in

August or September of that year. It was not till July,

1821, that it appeared at Muscat at the mouth of the Persian

Gulf, but in September of the same year it was at Bagdad.

It extended through many paits of Persia and the eastern

provinces of Turkey in 1822. In 1823 it passed the Caspian

Sea, and in the month of September showed itself at Astra-

can. It made no further progress, however, in Europe until

the 3'ear 1830. In that yeai", having appeared again at

Astracan in June or July, it extended rapidly through the

eastern part of Europe, reaching Moscow in September. In

the following year it extended to Riga and Dantzic in May,

then to St. Petersburg in June, to Berlin in August, and to

Sunderland in this country in November. So, again in the

later invasion of Europe, starting from Astracan, where it

appeared in June, 1847, it was felt at Moscow in September

of the same year, at Berlin in June, 1848, at Hamburgh in

August, in London at the end of September, and at Belfast

in Ireland in December.

When the progress of the epidemic is thus traced from

India to England, its general direction appears to be from

the south-east towards the north-west, and hence the notion

has been entertained of its progress depending on an influ-

ence passing across this hemisphere in the direction named.

But the history of the epidemic affords abundant evidence

of the incorrectness of this supposition. The disease has

travelled from its original source towards all points of the

compass : southward to Ceylon, towards the south-west as

far as the Mauritius, to the islands of the Indian Archipelago

in the south-east, and to the north of China and Tartary in

the north-eastern direction. In many parts, too, of its couree

through A.sia and Europe, it has manifested its power of

advancing in any direction, and within the circuit of one

coimtry in several directions at the same time. Thus, in

India, the epidemic in 1817 and 1818 seemed to radiate to-

wards all points of the compass from. its. source iu the Delta
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of the Ganges; in the year 1846, its com*se in Persia,

Turkey, and Arabia was most singular and capricious*, and

in this country in 1849 its extension took place simulta-

neously from several centres and in various directions.

It is next to be observed that the epidemic, though not

compelled to move in any definite direction, has shown a

decided tendency to follow certain tracks, or tracks having

certain conditions, namely, the ramifying and tortuous

lines of large rivers, and the low or flat districts in their

neighbourhood, the lines of the sea-coast, and, less decidedly

or less fi'eqnently, also, the great roads or lines of communi-

cation over land; while it has appeared to be arrested or

checked in its course by mountains, and sometimes by

seas, although at other times a sea or ocean has seemed to

afford facilities for its extension.

In its westward progress it spread in 1817 and 1818, espe-

cially along the valley of the Ganges f; and in 1821 and

* It is described in the following words in the report of the Board of

Health from dispatches received from foreign ministers and consuls :

—

"By the month of July it reached Teheran. . . , From Teheran it

proceeded by a north-west course to Tabreez. . . . From Tabreez it

turned off in a south-east direction towards Ispahan, which it reached

in September. . . . Then proceeding westward, it reached Bagdad at

the latter end of the month. . . . From Bagdad, instead of pursuing

its westward course, it again turned directly back in a south-east direc-

tion, taking the road through Cashan to Sheerez. ... In October it

entered Asiatic Turkey, breaking out at Mossul, and reaching as far

westward as Diarbekr. At the same time penetrating into Syria, it

spread to Damascus, in a few days reached Aleppo, and in the following

month (December) it extended its ravages over the whole of the Upper

Tigris, and the Lower Euphrates ; thence advancing into Arabia, it

reached Mecca early in January, 1847," A similar account, but with

some slight differences in the dates, is given by M. Verollot, physician

to the French Embassy at the Sublime Porte, in the Echo de I'Orienfc,

and is quoted by Dr. Dickson, in the New York Journal of Medicine,

January, 1849.

t Its progress is thus described by Mr. Jameson :
—

" From the rise of the

disorder on the banksof the Ganges and Burrumpooter to its arrival at the

mouths of the Nerbudda and Taptee, it" (the marked disposition of the

disease to follow the course of rivers) " excited the surprise of the medical
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l'=*22, along the shores of the Persian Gulf and the rivers

Tigiis and Euphrates. The intervention of the sea had
apparently delayed the progress of the epidemic from India

to Arabia, and Persia ; and now the mountainous regions of

Circassia and Georgia, and of Asia Minor, seemed to retard

its transmission to Europe. Having found its way, however,

to the shores of the Caspian Sea, it soon extended to the

European port Astracan at its northern extremity. In its

subsecjuent march ihiough Europe, it spread chiefly along

the tracks of the Volga*, the Don, the Dneiper, and the

observer. Thus, from Sonergong, in the Dacca district, where the epi-

demic broke out iu July, 1817, it crept along the banks of the Megna to

Naraingunj and Dacca, attaching itself chiefly to the ferries and market-

places in its vicinity. In like manner it afterwards step by step ad-

vanced up the Burrumpooter, affecting during its transit the villages

situated on both its margins. From the mouth of the Hooghly to its

termination in the Ganges, near Moorshedabad, the same peculiarity

was obseivable. The shipping at the new anchorage, at Diamond Har-

bour, and along the whole channel as high as Hooghly, was particularly

affected, and almost every village adjacent to its banks buried many of

its inhabitants. In the Bhaugulpore district the propensity was so

strong, that the virus scarcely ever spread into the interior, whilst it

almost depopulated the low lands near the Ganges. Again, in the au-

tumn of 1817, Moozuffeipore, and the villages along the Gun^Iuk River,

in Tirhoot, and the station of Ohupra, on a branch of the Ganges in

Sarun, were alone visited ; while at a subsequent period the disease was

thence communicated along the Gogra to numerous cities in the north-

east quarter of our territories. From Allahabad upwards, along the

channel of the twin branches there forming a junction, until the virus

was lost under the hills, it wavered so little from the line of those rivers,

that hardly a town or village lying remote from their course was brought

within its influence. Without going further over our old ground, let us

briefly state that the same rule held yet more unexceptiouably in Raj-

pootana, through the province of Bundlekund, and all along the Ner-

budda to the numerous branches of the Chumbul."—Report on the Epi-

demic Cholera Morbus, &c., by James Jameson, Assistant Surgeon, &c.

Calcutta, 1820, pp. 102, et seq.

* Thus, on the Volga it appeared at

Astracan, on the 20th of July, 1830.

Donbooka, on the 7th of August, 1830.

Samara, on the 13th of September, 1830.

Ncvogorod, on the 27th of August, 1830.
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lower Danube, advancing gradually from the towns at or

near tlieir mouths to those at higher points in their course,

or on their tributaries ; and in the north of Europe it

followed the lines of the Vistula*, Oder, and Elbe, from

towns on the higher parts of those rivers to the ports at their

mouths, thus reaching the northern shore of the European

continent.

In Europe the influence of mountains in checking the

progress of the epidemic was again manifested in the escape

of the south western part of Germany, Switzerland, Italy,

and Spain, for a long period after the parts of the continent

traversed by the rivers above-named, as well as France and

England, had sufl'ered severely. And on the continent of

America the preference of the epidemic for tlie course of

large rivers was exem])lified in the ravages committed by

it along the river St. Lawrence, and the lakes beyond it,

in the years 1832 and 1834, and along the Mississippi

and its tributaries in the year 1840 f.

Kostroma, on the 3rd of September, 1830.

YaroslafF, on the 6th of September, 1830.

Rihinsk, on the 11th of September, 1830.

See Dr. Hawkins's History of Efiidemic Cholera, p. 187 ; Moreau de

Jonnfes' Rapport sur le Cholera Morbus, p. 290 ; Dr. Christie's Treatise

on the Epidemic Cholera, p. 23 ; and the maps in those works.

* On the Vistula it attacked

Lublin, at the end of March.

Warsaw, on the 10th of April.

Dantzic, on the 29th of May.

t The epidemic of 1832 and that of 1834, alike ascended progress-

ively the St. L8,wrence River, and the lakes beyond, from Quebec.

Date of appearance of Cholera.

Quebec

Three Riversbetween Montreal and Quebec

Montreal, 180 miles above Quebec .

Kingston, 190 miles above Montreal

Toronto, 184 miles beyond Kingston

Fort George, 40 miles from Toronto .

Detroit and Amerstberg at the extremity

of Lake Erie . . . . .

1832. 1834.

8th June 7th July

escaped 9th July

10th June 11th July

16th June 26th July

28th June 3(nh July

14th July 13ch August

6th July End of August

(See
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Of the asserted march of Cholera along great roads or

lines of communication overland, tliere is much difficulty in

citing satisfactory instances. There are, in fact, no clearly-

established cases of the disease affecting many places suc-

cessively along a single line of road of great extent, with-

out appearing in other places on either side
;
while, from the

way in which roads communicate one with another in most

countries, it must, except under special circumstances, be

most difficult to indicate the particular roads which the dis-

ease had followed. Moreover, in the cases where there has

been the nearest approach to a succession of outbreaks along

a line of road, the track of the epidemic has generally coin-

cided likewise, either with the course of a river, or with a line

of sea-coast.

It is certain, however, that the disease can cross a large

extent of country where there are no great rivers. Thus, in

the spring of 1831, it crossed Arabia from Muscat to Mecca;

and in India it seems to have made its way from the banks

of the Ganges to Bombay independently of the course of

the rivers, attacking large places in the interior of the

(See Col. Tiilloch's Report on the Sickness among Troops in British

America, p. 32.)

In the United States of America, the epidemic of 1849 advanced from

New Orleans to the different towns situated on the Mississippi, and its

tributaries, successively, as far as Chicago, on the Michigan Lake. Thus

it appeared first at

—

New Orleans on the 11th of December.

22nd of December.

20th of January.

5th of January.

1st of May.

27th of December.

Memphis, on the Mississippi .

Nashville, on the Cumberland River

St. Louis, on the Mississippi .

Louisville, on the Ohio .

Cincinnati, on the Ohio .

Chicago, on the Lake Michigan, communi-

cating by canal with St. Louis . . „ 29th of April.

Buffalo, on tributary of Ohio River . „ 30th of May.

Quincy, Illinois, on the Upper Mississippi „ 20th of March.

Galena, lUinoi?, ditto, ditto . „ Middle of April.

(See Dr. Wynne's Report to the General Board of Health, and Dr.

Evans, on the Spread of Oholera, Chicago, 1849.)
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country between the two points named, such as Nap;poov

and Julnah, earlier than it appeared at the mouths of the

only rivers by which it could have ascended to these places

from the east coast of the peninsula.

Tlie next point to be noticed in the general history of

Cholera is, that in invading a new continent or new island,

it almost invariably makes its appearance first in sea-ports,

and not indifTerenlly in any town on the coast, but usually

at porls having considerable maritime traffic. Thus, in its

course from India in the north-western direction, the follow-

ing ports were the places in the respective countries at which

it first appeared—Muscat, in Arabia; Bassora, in Turkey
;

Aslracan, in Europe
;
Leith, Sunderland, Hull, and London,

in England ; Dublin and Belfast, in Ireland
;
Quebec, New

York, and New Orleans, in America.

A further fact of importance is, the varying rate of its

progress in different situations and at different times. The
influence of mountains in arresting the course of the epidemic,

and of flat districts, and the course of rivers, in favouring

its extension, has already been mentioned. It remains to be

noticed, that in different countries not presenting so great a

difference in the character of the surface, the rate of exten-

sion has been very different. When first extending its

ravages through India, its progress was comparatively slow :

thus it occupied more than nine months (from March to the

end of December) in passing from Ganjam,on the east coast

of India, to Pallamcotta near Cape Comorin, a distance in a

straight line of about 875 miles, travelling, therefore, at an

average rate of about 21 miles a week
;
whereas, in Europe,

in the year 1847, it advanced from Astracan to Moscow, a

distance of about 700 miles, in less than two months, con-

sequently at the rate of 87 or 88 miles in a week. In cross-

ing the ocean, again, its rate of travelling has, in several

instances, been very rapid. From Ceylon, which it reached

in January, 1849, it passed to the Mauritius in November of

the same year, traversing a distance of 2500 miles in ten

months,—the rate of transit, allowing the longest period,

being .62 miles in a week. And in ten weeks after it had
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reached the eastern pails of England and the noith-eastern

departments of France, it appeared in the United States of

America at New York and New Orleans, having travelled to

New York at the rate of 350 miles, and to New Orleans at

the rate of 450 miles in a week.

The rate of progression of the epidemic in the same

country, and at the same season of the year, seems to have

been tolerably uniform in its different invasions. But in

each country its rate of progress has been very different at

different seasons. At a very early period of its history, it

was ob.served to be one of its best-marked characters, that

its extension, which had been comparatively rapid during the

summer, was checked during each winter. And in its way to

invade Europe, in the year 1847, the disease, having spread

rapidly through Persia and Turkey during the summer and

autumn of the year 1846, was in the following winter

arrested at the Russian frontier. During the summer of

1847, il again advanced with great rapidity, reaching Moscow
in September, when it again paused during the winter of

1847-48. Its active extension was renewed in May, 1848,

but in September or October, when it had reached Eng-

land, its march was a third time retarded.

Lastly, in regard to the influence of season, there must be

noticed the striking exception presented in the progress of

Cholera over the sea. During the winter months from October

to March, when the disease had extended so little on land,

especially in countries within the temperate zone, it has tra-

velled with great rapidity across the Atlantic. For it was at

this season, namely, between October and December, that

Cholera ci'ossed the Atlantic Ocean in 1848, appearing at

New York and New Orleans in about ten weeks after its in-

vasion of the eastern coast of England, and of a few towns

in the north-eastern part of France.

In the foregoing outline of the general facts relating to

the extension of the epidemic over many parts of the

globe, all mention of particular facts has, as far as possible,

been omitted ; but enough has been already stated to show

that several of the more general laws of its diffusion, namely.
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the preference of the disease for places in low districts, in

the tracl<s of large rivers, or on the sea-coasts, the arrest or

retardation of its course by mountainous districts, and the in-

fluence of season on the rateof ils extension, are in complete

accordance with some of the main features presented by the

epidemic in this country. The features referred to formed a

strong ground for the belief that the state of the atmosphere

has a paramount influence over the extension as well as the

degree of local intensity of the disease; and these facts in

the general history of the epidemic being essentially the

same in their nature, of course strengthen the grounds

for that belief, and in a corresponding degree affect the pro

bability to be assigned to different theories.

The bearing of these facts on the view to be adopted with

regard to the nature of the cause of Cholera, and the niode

of its diffusion, must be considered first in relation to the

theory of an atmospheric state or influence producing the

disease in the spots where certain conditions exist. Three

modifications of this theory have been noticed, and not one

of them recommends itself as the probable explanation of the

manner in which Cholera has travelled over the surface of

the globe. The position that the actual cause of the dis-

ease is attached to the moving mass of air, is quite untenable

in the face of such facts as the gradual and comparatively

slow progress of the epidemic, its slower progress or com-

plete arrest in winter, and its pursuit of certain tracks, over

many hundred miles of country, leaving the regions on

either side unaffected.

It might, indeed, be supposed that the moving atmosphere

merely serves to communicate the disease from one country to

another by acquiring a peculiar slate in the country where the

disease already exists, and producing, in the country to whicli

it communicates it, a more fixed morbific matter in those spots

in which the " localizing conditions" are present. But this

hypothesis, even if it explained the facts equally well, would

have no advantage over the more simple view that a portion

of that fixed morbific matter was conveyed from one country
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lo another, and it would llierefore be an unnecessarily com-
jik'x scheme. The hypolhcses of a peculiar " electric state"

and of a " telluric influence" are aliriost too vaguetobe refuted
;

for it is scarcely possible to say what properties such causes

miglit not possess. It is, however, certainly very difficult to

conceive that such an agency as either of these hypotheses

supposes, could be the cause both of the slow and step-by-

step progress by which the epidemic advances across a con-

tinent, and of the great leaps it makes in traversing an

ocean ; of its uniform appearance at the sea-ports of a new

continent or island, of its arrest for a time in them, before it

extends further, and of the capricious character of its

course in several instances, as, for example, in its extension

through Persia, Tuikey, and Arabia in the year 1846, de-

scribed in the passages already quoted from the Report of.

the General Board of Health*.

All these facts, and other general features of the progress

of the epidemic not here alluded to, are obviously much more

consistent with the theory of a material poison conveyed

from place to place, increased or reproduced in those places

in which it finds the necessar^^ or favourable conditions, and

thence transmitted to other places ; its transmission as well

as its increase being promoted by damp and impure air, and

by warmth, and being impeded by a dry and pure air, and

by cold. In relation to this theory of the cause of Cholera,

the facts referred to evidently have the same general import

as the main body of evidence collected in this countr}'.

But the ^tatistical evidence which has been examined rela-

tive to the difiusion of Cholera in England tended to the con-

clusion that the transmission of the morbific matter was not

merely favoured by a particular quality of the air, but was also

effected, at least in greater part, by currents of air, though it

seemed to leave as an undecided queslion whether the same

result was not in part brought about by human inter-

course. Now, in relation to the share taken by currents of

air and by human intercourse respectively in the diffusion of

* See note at page 118.
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Cholera, some facts in the general history of the epidemic

are apparently of great importance, and at all events deserve

to be particularly considered. These facts are—l,the rapid

proi>;ress of the epidemic across the Atlantic Ocean in 18 J8,

and its passage from Hamburgh and Riga to England in

1831, before it had visited countries nearer than England to

those ports
; 2, the continuance of the disease in ships which

had sailed from infected ports for many days or weeks
; 3, its

appearing in every new continent or island first at the prin-

cipal sea-ports
; 4, its extension down the east coast of the

peninsula of India in a south-western and southern direction,

and across the north-west part of it during the summer of

1818, in the teeth of the prevalent wind, the south-west

monsoon
; 5, its continued prevalence amongst troops

during long marches over land
; 6, the varied rate of its

march in different countries, yet its restriction in all within

the limits of the rate of human intercourse ; and 7, the oc-

casional sudden arrest of its progress, as at Bombay in 1818,

and at Astracan in 1823.

From all these facts, except the last, which has a contrary

tendency, inferences favourable to the theory of diffusion by

human intercourse have been drawn by different writers.

They must be examined separately, in order to estimate their

individual and collective importance.

The more rapid transit of Cholera across the ocean than

overland during the winter season might, of course, be in

part explained by the difference of temperature between the

ocean, especially the Atlantic Ocean, and the continent of

northern Europe, at that season. The importance of the fact,

therefore, consists rather in the disease having crossed the At-

lantic much more rapidly than it travels overland even in the

summer season. Dating its transit across the Atlantic, from its

appearance on the east coast of England, and the north-east

of France, it was completed in about ten weeks, and as in this

time it traversed 3.500 miles to reach New York, and 4500 to

reach New Orleans, it advanced at the average rate in the one
case of 450, in the other of 350 miles a week. During the
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summer of 1847 it moved at the rate of 87 or 88 miles a week
in advancing from Astracan to Moscow, and in the summer of

1848 at ihe rate of about 100 miles a week in extending to

Han)burgh from Moscow, where, after having subsided in the

winter, it became active again in May. The rate of transit of

the disease across the Atlantic was thus fourfold greater than

the rate at which it has moved over the continent of Europe.

And the only explanation of this fact that has any positive

argument in its favour seems undoubtedly to be that which

refers it to conveyance by ships from England to America,

The intercourse between different countries by sea is less

frequent than it is by land. Yet, supjjosing that the disease

could be conveyed by ships, that mode of transference would,

it is obvious, be less interrupted, and in long voyages more

rapid than any ordinarily available on land ; since journeys

of many thousand miles overland are very rarely, if ever,

made without iiiterruplion.

Thefactjthatinships leavingports whereCholera prevailed,

the disease has been developed, and has continued to prevail

for many days, sometimes for several weeks, after they put to

sea, supports the same view. Many cases of this kind have

been recorded : some, observed in ships leaving infected

ports in the Baltic, are related in Dr. Berg's " Report on

Cholera in Sweden in 1850," and some remarkable instances

derived from official sources have been published by Dr.

Bryson. The case of the ship Ajpollo must especially be

noticed, since it seems to afford incontrovertible evidence of

the fact that the very cause of the disease may be conveyed

by a ship some thousands of miles, infecting one person

after another in the ship during several weeks. The Apollo,

leaving Spithead on the 4th of June, 1849, arrived in the

Cove of Cork on the 7ih. On the llth of the same month,

513 men, 4-3 women, and 40 children, all of them belonging

to the 59th Regiment, were embarked for a passage to Hong
Kong, and on the 17th .she sailed for her destination. Cases

of Cholera had occurred, if not in the regiment, at least in

the barracks from which it came, a short time previous to its
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leaving them, and the disease was also prevalent in the

neighbourhood. On the morning of the 18th, the day after

the ship left the Cove of Cork, a case occm-red, and in a

few hours terminated fatally. On the 26th, one of the women
was attacked, but recovered. On the 29th, a third case

appeared, and was fatal. The fourth case occurred on the

2nd of July, after the ship had passed Madeira, and anchored

off TenerifFe. The fifth, sixth, seventh, eighth, and ninth

cases, occurring on the 6th, 7th, 8th, 9th, and 10th, all

recovered. Two fatal cases occurred on the 16th and 18th.

On the 19th there was an aggravation of the disease; and

now, thirty-two days after the vessel left Cork, it began to

spread to the ship's company, and cases, several of which

were fatal, occurred amongst them until the 2.3rd of July.

Amongst the troops cases occurred at intervals until the 11th

of August, two days before they landed at Albroo-bay, on the

coast of South America, and fifty-five days after they left Cork.

The disease, which had caused 16 deaths, then ceased.

Now, in this and other similar instances the persistence of

Cholera on board ship, is exactly parallel to its continued

prevalence in inhabited buildings on land, at the time of

the decline and near extinction of the epidemic in the sur-

rounding country. In neither case can it be sujDposed that

the persons who suffered last had received the germs of the

disease into their systems at the same time as those first at-

tacked ; for it is certain that the Cholera does not lie dor-

mant in the body for so long a period as several weeks ; the

usual term of its incubation not exceeding a very few days.*

* It is scarcely possible to define exactly the limits of the period

which elapses between the reception of the infection of Cholera and the

development of the disease. For the time at which the cause of the

disease really exerted its action on the system can rarely be known. The

most satisfactory data for deducing the probable period of incubation

are, perhaps, those cases in which persons have been exposed to the atmo-

sphere of an infected place for a single day, or part of a day, and have

soon afterwards been attacked with symptoms of the disease. Among the

accounts of the mode of origin of the Cholera in different places, com-

municated to the Cholera Committee (sec Tables XV. and XVI.) twelve

K
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In the case of a ship, therefore, which, like the Apollo, had

left the seat of the epidemic many thousand rniles behind,

it must be assumed that the cause of the disease had been

carried in the ship. If this assumption is well grounded, it

follows that ships are, at all events, adequate means of

transporting the epidemic from one continent to another.

And although it is, of course, not a necessary result that the

disease should always be communicated by infected ships to

the inhabitants of the ports they enter, a particular state of

the atmosphere being requisite for the reception of the in-

fection, it yet cannot be doubted, that if a favourable atmo-

sphere be present in any port at which such a ship arrives, the

instances of this kind are mentioned witli more or less accurate details.

And in all of these the interval between the exposure to infection and

the attack was under six days, while in half of them it was under three

days (see Nos. 2, 4, 9, 11, 19, 22, 26, 37, 50, and 58, in Table XV., and

No. 18 in Table XVI). A second series of data are the cases where per-

sons going from a healthy district are attacked with Cholera soon after

reaching an infected locality. There are only two distinct instances of

this kind in the Tables (No. 5 in Table XV., and No. 19 in Table XVII.)

in both of which the attack ensued during the first 24 or 36 hoiirs. A
third series, which will be admitted as evidence, however, only by those

who believe in the communication of the disease by human intercourse,

consists of the cases where the interval between the arrival of an infected

person in a locality or house previously free from the disease, and the first

case ensuing there, is fixed. There are sixteen such cases in Table XV.,

(Nos. 6, 8, 10, 18, 22, 23, (bis) 24, 26, 27, (bis) 29, 30, 33, 36, and 46), and

in eleven of them the interval did not exceed three days ; in two it was

five days, while in the remaining three it was seven, eight, and thirteen

days. It may be objected to these data, that cases, in which the intervals

were short, have, perhaps, been more frequently recorded than those

in which the interval was longer. But, on the other hand, the first symp-

toms in many of the cases given have probably been overlooked, and con-

sequently the interval between the exposure and the attack represented

as longer than it really was. It is, moreover, very probable, that in se-

veral instances the poison was not received into the system until several

days after the first exposure to the risk of infection. Although, there-

fore, these data are of com'se too scanty and imperfect to justify the de-

duction of a law respecting the period of incubation of Cholera, they are

sufficient grounds for the belief that the period usually does not exceed

two or three days. This inference is corroborated by other facts. It is
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communication of the disease hitherto confined to its crew

and passengers will extend to the population on shore.

The fact, at all events, that Cholera, and, apparently,

its cause, can be conveyed by ships for long distances,

strengthens much the probability that the epidemic crossed the

Atlantic in the winter of 1848, by the aid of human traffic.

A third class of facts, favouring the belief that this is

at least one of the ways in which Cholera is conveyed

across the sea to a new continent or island, is the constancy

with which, in reaching an island or continent, it makes its

appeai'ance first in seaports, and not indifferently in any

town on the coast, but at those ports which have most inter-

course with a country where the disease already exists.

It is unnecessary to refer to the instances presented by the

progress of Cholera in Eastern countries, since ample evi-

dence is afforded by the history of the two great epidemics

in the British Isles and North America. It will, indeed,

be a more satisfactory and safer method of inquiry, to

examine all the facts relating to the origin of the disease in

these countries, than to refer merely to instances selected

from a M-ider field.

With regard to England, then, the facts are well known.

It appeared in 1831, first at Sunderland, and in 1848, almost

simultaneously at Sunderland, Hull, and London, and, in

Scotland, at Edinburgh, all towns having frequent commer-

recorded in various original reports on Cholera in India, that troops

landing at infected parts of the coast have been attacked within three

days by the prevalent epidemic, and that troops marching into quarters,

or encamping on ground just before occupied by infected troops, have

been attacked the same night or the next day. The immediate diminu-

tion in the number of cases of the disease that follows a change in the

state of the atmosphere of a town, or that often ensues upon a ship

leaving an infected port, also leads to the same conclusion. The

fact, too, that outbreaks in towns and public institutions often come

to an end in less than a month or six weeks, and outbreaks in parts of

towns and public institutions in a still shorter time, though the num-
ber of persons attacked is very considerable, obviously limits very much
the maximum duration of the period of incubation.

K 2
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cial intercourse with the ports of the north of Europe, where

Cholera was raging. In Ireland it showed itself in 1832,

first at Dublin, and in 1848, at Belfast, the ports at which

the traffic with England and Scotland is most active. And
in North America it appeared in 1832, first at Quebec in

Canada ; and in 1848, almost simultaneously at New York

and New Orleans. Quebec was, in 1832, the great port for

ships conveying emigrants from Great Britain and Ireland to

North America, and it is needless to say that New York and

New Orleans are the two great centres of traffic between the

United States and Europe, the one for the southern, the

other for the northern states.

Cholera, then, in these countries, has in both the epide-

mics appeared in the ports having the most active traffic

with the countries which were already seats of the disease

;

and it is especially remarkable that several of the ports first

visited by it, London, Quebec, and New Orleans, are situated

many miles up rivers, or at a great distance from the line of

coast which would be first exposed to progressive atmospheric

influence, or to a miasm conveyed by the wind. In 1848, to

reach London, it passed Sheerness and Chatham near the

mouth of the Thames, Gravesend half way up the river, and

many towns on the coast nearer than London is to the north

of Europe, whence the epidemic travelled towards England.

In 1832, to reach Quebec, on the St. Lawrence, it passed all

the ports of New Brunswick and Nova Scotia; and in 1848,

when it invaded the southern states of North America, it

passed over the extensive coasts of Florida, Georgia, North

and South Carolina, and Virginia, and showed itself unex-

pectedly at New Orleans, the great port of the southern

states in the Gulf of Mexico.

It should be added, that when the epidemic thus crossed

the German and the Atlantic Oceans, it had as yet extended

to few of the countries which lay in its way between the

north-eastern part of Europe on the one hand, and England

and America on the other : it had not shown itself in Hol-

land or Belgium when it appeared in England; nor in
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Ireland, the greater part of France, and Spain, before its

ravages began in America. But it had reached the great ports

of Russia and Northern Germany, and this seemed to be all

that was needed to enable it to pass at once to English sea-

ports, and thence to American seaports, as it were, in the

lines of maritime traffic.

All these facts, then, relative to the transit of Cholera

from one continent to another, and to or from an island,

concur in affording strong presumptive evidence of its con-

nection in some way with intercourse by shipping. The
value of any corroborative evidence of a more direct nature

that can be adduced, must be inquired into hereafter.

Those general facts must now be examined which seem most

strongly to support the view of the conveyance of Cholera,

by human means, across continents or large tracts of country.

The lines of human intercourse, formed by rivers, have

undoubtedly, in many instances, been followed very closely

by the epidemic ; but this fact, though of course consistent

with the theory in question, cannot be urged as a strong

argument in its favour. It might be explained by other

theories, since those conditions which the whole history of

Cholera shows to be most favoui"able to its development and

extension exist in the course of rivers in a high degree.*

* Mr. Jameson remarks :
—" It is to be recollected that in India, as in

aU other countries, the inhabitants flock to the neighbourhood of rivers

for the purposes of commerce ; and that the greatest number of towns

and cities will thus be found nsar navigable streams ; whilst the banks

of every rivulet, affording the prospect of gaining a livelihood by fish-

ing, will be crowded with villages. It is perfectly plain, that the popu-

lation being more thickly gathered in such situations, must always

suffer more, on occasion of any general mortality, than more thinly

inhabited portions of the country. This cause alone would appear

sufficient to explain away the apparent anomaly now under considera-

tion. But there is yet another reason of equal force. The vicinage

of rivers, from the action of the sun upon the great body of water

contained in their beds during the day, and from the influence of the

water on the circumambient air during the night, must always be

peculiarly subject to those vicissitudes of temperature, which are known
so powerfully to influence the state of the epidemic. Hence great eva-

poration by day, and falling of fogs, and heavy dews by night ; and hence
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But the extension of the disease along the roads over land

is not so well explicable in this manner.

Here, too, the presence of large towns undoubtedly

might enable the disease to manifest itself earlier, or, at

least, more distinctly at an early period, than it would do in

the tracts of country where the population is more scattered.

But the physical conditions of a low level and damp
atmosphere are not always, and perhaps not generally,

present. The course of the disease along the main roads of

a country is, therefore, a fact which demands careful exami-

nation. Well-marked instances of it are undoubtedly rare,

but one has already been referred to, namely, the passage of

the disease along the great road leading from Nagpoor to

Jalnah, and thence to Aurungabad and Bombay. And it is

with reference to this example of the transit of Cholera in

the line of roads that one of the arguments in favour of its

dependence on human intercourse has principally been

urged.

The general direction of the roads leading from Nag^Door

to Bombay is from the north-east to the south-west ; and

Cholera extended along that line between the months of

May and August, 1818. At the same period, namely, between

the 15th of May, and the 8th of October, the disease travel-

led along the east coast of the peninsula from Chicacole and

Vizagatapam to Madras, in nearly the same general direction.

Now, the south-west monsoon prevails from the middle or

the end of May till October. In both these instances, there-

fore, the disease seems to have travelled " in the teeth of the

monsoon." The direction of the wind during the prevalence

of the monsoon is modified, from time to time, in the interior

of the peninsula, and also on the east coast, by the influence

of high lands and by thunder-storms, generally attended by

a constant interchange of hot and cold currents : all strong exciting

causes of the disorder. To all which, if we add their low, muddy,

sedgy banks, and the other numerous sources of miasma usually found

in their confines, we shall be at no loss to account for the great sick-

liness of those residing on their banks, without searching for any more

hidden causes of the fact."—Report on the Epidemic Cholera Morbus of

Bengal, pp. 105-lOG.
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north-west winds, but it does not appear to be reversed so

completely or so frequently, even in limited spaces, as to

countenance the belief that the progressive passage of the

disease from the south-east towards the south-west, over

several hundred miles during the summer season in India

could be due to the agency of currents of air passing in that

direction.

If, then, the extension of the disease in these in-

stances was not effected by atmospheric currents, to what

agency was it due ? The numerous well-established facts,

tending so strongly to show that the cause of Cholera

is a morbific poison, the increase of which is depen-

dent on certain conditions of the atmosphere, leave two

hypotheses as the only alternatives ; one that the poison was

carried by men, or through their influence, and the other

that it diffused itself, in the manner of the admixture of

gases, through the atmosphere moi-e rapidly than the air itself

moved. The latter hypothesis is of course opposed to all

those facts already examined, which afforded apparently

such firm grounds for the belief that the poison was not dif-

fusible in its nature. On the other hand, the hypothesis of

the conveyance of the poison by human means is not incon-

sistent with the history of the epidemic in England, and as

applied in these instances to explain the march of the dis-

ease in opposition to the atmospheric currents, certainly

finds support in facts which must now be noticed.

Of these facts the most important is, that Cholera has

frequently attached itself to bodies of troops on their march

in India, and has remained with them during manj' days

in their passage over long tracts of country, the inha-

bitants of which were not suffering from the epidemic. The
duration of the epidemic in marching regiments is stated by

Dr. Lorimer,* who has collected the largest number of in-

stances, to be, in the majority of cases (in 88 out of 121),

less than 30 days. It has often, however, been longer, and

in the more severe outbreaks, the epidemic reached its

* Quoted by Mr. Scot, in his Report on the Epidemic Cholera in

Madras, Edinburgh and London, 1849, p. 17.
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climax in the regiment about the eighteenth day. Many
points relating to these attacks of marching troops in India

are matter of dispute. But the fact that the disease remained

with them for many days, when it did not prevail in the

country around, seems not to be gainsaid ; and here again

the inference is irresistible, that the cause of the disease

travelled with the troops, and affected diflferent men in

succession.

It seems equally certain that Cholera has attended cara-

vans of Mahommedan pilgrims in their journeys to and from

Mecca. But accurate details of the circumstances in which

these bodies of people were attacked and continued to suffer

are wanting.

Another argument in support of the view that Cholera is

conveyed by men, and that this is the principal means by

which its ravages are extended over continents, is based on

the different rate of its progress in different countries. The

fact already referred to, that in its passage through Europe

it travelled at a much more rapid rate than it did in its first

extension through India, has been thought to be connected

with the greater activity, and more abundant and rapid

means of intercourse in Europe than in Eastern countries.

The fact, indeed, appears the more remarkable, when it is

considered how favourable the climate of India is to the

spread and persistence of the disease ; it having never been

entirely absent since its first epidemic appearance there in

1817. And additional support to this argument is indeed

lent by the observation, that when the advance of the

epidemic is most rapid, it does not exceed the ordinary rate

at which men travel.

But a different explanation may be given of these facts on

the assumption that both atmospheric cm-rents and human
traffic ordinarily serve to transmit the disease from one place

to another.

The slower rate of progress in India, in the instances

adduced, might be ascribed to its advance then depending

entirely on human intercourse, the monsoon being opposed

to the course the disease took ; while in Europe, the wind
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being very variable, if it sometimes opposed, it would at

Other times promote the extension of the disease in the

direction which human traffic and other causes were giving

it. And the limitation to the rate of progress, even in

Europe, might be explained on the principle that the jDoison,

when carried by the atmosphere, perishes before it can reach

very distant places, that, consequently, the stages of its

progress, so far as this is effected by the wind, cannot be of

great length, and that as time is required for its increase, at

each of these stages, to the amount necessary to enable it to

reinfect the air which would carry it further, it cannot ad-

vance in this way over a line of country very rapidly.

These facts, and the arguments based on them, are not,

of themselves, to be accepted as conclusive proofs of the

conveyance of Cholera by human means over land; but

they certainly constitute stronger pi'esumptive evidence of

the diffusion of the disease in this way than was afibrded

by any of the facts previously examined relative to the

history of Cholera in England ; and the idea suggests itself

that perhaps the climate of India especially facilitates the

transmission of the cause of the disease by bodies of men,

if not by individuals.

It would, however, be premature to discuss this question

here. For all the evidence relating to the probable part

played by human intercourse in the dissemination of Cholera

in England, has not yet been examined.

One general fact in the history of the spread of Cholera

from country to country, as yet scarcely noticed, seems, at

first sight, to negative the diffusion of the disease by human
traffic. It is the occasional sudden arrest of the progress

of the epidemic after it had been progressively advanc-

ing. The two most remarkable instances of this occurrence

have been cursorily mentioned, namely, the arrest of the

epidemic at Bombay, and in the north-west part of India,

from 1818 until 1821, when, for the first time, it reached the

shores of the Persian Gulf; and its still more remarkable

arrest in 1823 at Astracan, beyond which town it did not

extend further into Russia until 1830. How can these facts
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be reconciled with the idea of ti-ansmission by human inter-

course ? It seems difficult to believe that no opportunity

occurred for the transmission of the poison by human inter-

course from Bombay to the towns on the shores of the

Persian Gulf for three successive years. And although the

difficulty is somewhat less in the case of Astracan, since the

disease commenced there in September, and was cut short

in the winter, apparently by a severe frost, and some

attempts, it is said, were made to confine it, by means of a

cordon sanitaire ; yet here too, as the disease existed in

other places on the borders of the Caspian Sea, its arrest

seems to be referable, with much less probability, to the

failure of its transmission by men than to an adverse condi-

tion of the atmosphere.

A similar obstacle to the application of the theory of the

diffusion of Cholera by human intercourse is met with

again in the preference of the epidemic for certain tracks

in its course through Europe ; while it left countries on

either side at least for a long period wholly unvisited,—

a

fact which has already been examined and found confirma-

tory of the view that the state of the atmosphere regulates

very much the course of the epidemic.

Neither of these facts can be reconciled with the theory

that human intercourse is the sole or principal means by

which Cholera is spread over the world, unless it be ad-

mitted that particular states of the atmosphere exert a

destructive influence upon the cause of the disease, even

when it is thus conveyed. It would, perhaps, be easier to

concede this than it would be to explain the march of the dis-

ease in opposition to the monsoon, and all the facts relating

to the passage of the disease across the Atlantic, its persist-

ence in ships during long voyages, and its selection of ports

for its first attack in reaching a continent or island, if human

intercourse were altogether excluded from the conditions by

which the epidemic is enabled to pass from country to

country. But these latter facts do not require the belief

that human intercourse is the sole or chief means by which

the diffusion of the epidemic is effected ; and if it be one
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which only occasionally comes into operation, the difficulty

of understanding how it might fail to disseminate the disease

in countnes in which the atmosphere was at the time un-

favourable to the increase, or even to the existence, of the

morbific matter is much lessened.

The conclusions, then, from this inquiry into the mode of

extension of Cholera over the continents and seas between

the Delta of the Ganges and North America are essentially

the same with those which were arrived at from the exami-

nation of statistical facts relating to its appearance in Eng-

land. The belief that the cause of the disease is a material

poison is strengthened; the great influence of varying states

of the atmosphere over the extension, as well as over the

virulence of the epidemic, is rendered still more certain

;

and the probability that the poison is capable of being

conveyed, and has been communicated from one place to

another, both over land and over the sea, by men, and by

means of their intercourse, has been increased by evidence

of a much more direct and cogent nature than had pre-

viously been met with.

IX. All the generally-admitted features of the epidemic

having been considered, those facts or observations must now

be examined, which might be expected to afford more direct

evidence of the correctness or incorrectness of the view that

the dissemination of Cholera is in some way connected with

human traffic. Afterwards, any actual observations sanc-

tioning the belief that it or its cause may be conveyed by

atmospheric currents, will be briefly noticed.

In examining these particular facts in relation to the part

played by human intercourse, it will be safer to limit the

inquiry to the experience of the British Isles and America,

than to select instances from a wider field. And in relation

to these countries it will be convenient to reverse the order

of the foregoing inquiry, by noticing first those facts which

bear on the mode of transit of the diseasefrom one country

to another, across the ocean, and subsequently such as tend
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to elucidate the mode of its dissemination through the inte-

rior of an island or continent.

The information available with regard to the introduction

of the disease into England, Scotland, and Ireland, is as

follows :—The appearance of the disease in Sunderland in

1831 was preceded by the arrival of ships from infected

ports of the Baltic ; and the persons first attacked in the

port resided on the " Quay," and were exposed to intercourse

with the shipping.* No communication, however, was satis-

factorily traced between these pei'sons and the particular

ships referred to, nor were any of the ships known to

have persons sick with Cholera on board. In the later

visitation of the epidemic in 1848, the occurrence of

indigenous cases on shore in Sunderland was imme-

diately preceded by several on board shijDs in the port,

the ships in which the first of these cases occurred having

come from Hamburgh, and other infected ports in the north

of Europe.t At Hull, the first cases in 1848 likewise

occurred in the crew of a vessel which arrived from Ham-
burgh at the end of September

; J and the deaths of eighteen

persons (only two of whom wei'e mariners) were registered

as caused by Cholera in Hull and the adjoining township of

Sculcoates, in the month of October, although the disease

did not then spread further in this port. The origin of the

disease in London in 1848 has been ably and impartially

investigated by Dr. Parkes. A seaman, named Hamold,

who had arrived on the 18th or 19th of September, in a

steamer from Hamburgh, died on the 22nd of decided

Cholera. The second engineer of the steamer had died on

the voyage, of an attack believed to be Cholera. One of

two persons who slept in the same house in Horsleydown,

* See The appearance of Cholera at Sunderland, in 1831, by James
Butler Kell. Edinburgh, 1834.

t The particulars of this outbreak of the disease in Sunderland have

been communicated to the Cholera Committee by Dr. Brown of Sunder-

land, and will be found in the Appendix.

X See official circular of the General Board of Health, No. 1, Oct. 10,

1848, p. 9.
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and, indeed, in the same room, with Harnold, until he was

attacked, had decided symptoms of Cholera on the 30th of

September, but recovered. On the same day two other

cases occurred, one fatal at Lambeth—the other, a very

slight attack at Chelsea. During the next week, there were

26 cases, all but 4 fatal; and 18 of them occurred on the

river, or close to its banks, between Woolwich and Chelsea,

the remainder being scattered over the other parts of the

metropolis.*

In the year 1831, the Cholera did not appear in Scotland

until some weeks after its outbreak in Sunderland. In 1848,

the first cases of it in Edinburgh were nearly contempora-

neous with those in Hull, Sunderland, and London ; but no

very detailed account of their probable origin has been pub-

lished. Dr. Simpson, however, is reported f to have given

the following statement to the Medico-Cliirurgical Society

of Edinburgh, as " the result of inquiries made by him at

Newhaven, near Edinburgh, as to the outbreak of the

Cholera. It is well known that the first case of Cholera

which appeared in Edinburgh was on Wednesday, the 4th

of October, 1848. On the Wednesday before this, three

pilots from Newhaven went down to the Isle of May to look

out for vessels. One of them was taken on board a vessel

from Cronstadt bound to Leith. The other two remained in

their boat on the lee-side of the vessel, and were towed to

Leith, a distance of four or five-and-twenty miles ; both of

these men were seized with diarrhoea on their passage. On
arriving at Leith, they went on board the ship. One of

them died on Sunday of Cholera. The vessel had left Leith,

and the existence of Cholera on board the vessel had not

* See An Inquiry into the Bearing of the earliest cases of Cholera

which occurred in London during the present Epidemic on the strict

theory of Contagion, by E. A. Parkes, M. D., London, 1849, p. 27. A
manuscript letter addressed by Dr. Parkes to the General Board of

Health, and containing corrections of some statements made in this

published pamphlet, was communicated by him to the Cholera Com-
mittee.

t Monthly Journal of Medical Science, February, 1849, p. 546.
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been ascertained. During the next eight or ten days several

cases of Cholera occurred among the relations and imme-

diate neighbours of the pilot that died, and these were the

first cases in Scotland."

Of the origin of the disease in Dublin in 1832, no account

has been found. In 1848, as it appears from the report of the

Health Commissioners for Ireland,* the first case of Cholera

in Ireland was that of a man who arrived at Belfast on the

2nd of December, having with his family, a few days pre-

viously, left a part of Edinburgh in which Cholera was preva-

lent. The vessel and the route by which he came are not men-

tioned ; but it is certain that he was for some hours in the

Belfast workhouse, before he was removed to the hospital

where he died ; and that some days later other cases occurred

in the workhouse, the disease then extending to the town.

In North America the epidemic in 1832 appeared first at

Quebec on the 8th of June,t and ihe circumstances of its

origin are thus related by Colonel Tulloch :
—" Cases of it

were first noticed at Quebec on the 8th of June, among a

party of emigrants who landed there on their way to Mon-
treal, in consequence of the steamboat in which they had

embarked being overcrowded. On the following day a

person belonging to the same party, but who had proceeded

by the vessel to Montreal, was attacked shortly after his

arrival there, and within a few days the disease became

general in both towns." | The emigrants referred to had

just come from Europe. It appears, too, that the brig

Carrick, arrived from Ireland on the 3rd of June at the

* Report of the Conunissioners of Health for Ireland on the Epidemics

of 1846 to 1850, Dublin, 1852, p. 39.

t The first place attacked in the United States in 1832 was New
York, where the first case occurred on the 24th of June. The disease

may have reached New York from Quebec, but it is noticed by Dr. Vach6

(New York Journal of Medicine, May, 1850) as an interesting circum-

stance, that late in June, 1832, the ship, Henry the Fourth, arrived at

quarantine ofi' New York, having had Cholera on board.

X Report on the Sickness and Mortality, &c., among Troops in British

America, p. 306.
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quarantine ground, Gross Island, 39 miles below Quebec,

having lost at sea from Cholera 39 passengers out of 133 ;

and that the first two cases at Quebec and Montreal were

emigrants landed from the steam-boat Voyaffeicr, which plied

between the two places, and was employed to convey per-

sons from emigrant vessels anchored in the river.*

In 1 848 the first places attacked in North America were,

as has already been mentioned, New York and New Orleans.

The history of the origin of the disease in these two places

is a remarkable one. On the 2nd of December, 1848, the

ship New York arrived at the quarantine ground at Staten

Island. She had sailed from Havre on the 9th of November,

with 315 French and German steerage passengers, and 31

cabin passengers. All remained well until the sixteenth day

after leaving port, when cases of Cholera occurred. When
she arrived at Staten Island, seven of the steerage passen-

gers had died, and twelve sick were landed and put into the

hospitals. Immediately, eight cases and five deaths oc-

curred at Staten Island in persons who had never been on

board the vessel ; but a sharp frost seemed to arrest the

spread of the disease at this time. Nearly simultaneously

with these occurrences at New York (namely, on the

11th of December, 1848), the ship Swanton, with 280 poor

emigrants on board, reached New Orleans: 13 passengers

had died at sea since the 26th of November, most of them

from bowel-complaints—supposed to be dysentery ; and on

the day after the ship's arrival at New Orleans, a woman
labouring under decided Cholera, was landed and taken to

the hospital. On the following day, the 13th, a man who
had come over in the same ship and had diarrhoea when he

arrived, was brought to the hospital in a state of collapse,

and died in a few hours. Three other cases of Cholera, all

fatal, were admitted from different parts of the city the same

day. In these cases no communication with the ship was

* Macneven, New York Journal of Medicine, March, 1849, p. 188

;

Vache on Cholera, New York Journal of Medicine, May, 1850, p. 302 ;

Evans on Cholera, p. 5.
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traced ; and now the disease at once spread rapidly in the

hospital and in the city generally, although it did not

exist at this time in any other part of the United States,

except Staten Island, New York. *

Thus then it appears that in the two great visitations of

1831-32 and 1848-49, Cholera not only appeared first in

those great sea-ports of the British Isles and North America,

which had frequent intercourse by shipping with countries

already suffering from the epidemic, but that, in the large

majority of instances, its outbreak was immediately pre-

ceded by the arrival of ships bringing passengers sick with

the disease, or at any rate of ships coming from infected

ports. What conclusion do these facts justify ? Is it still

possible that the disease has appeared so constantly in the

principal ports through mere accident, a portion of the mor-

bific matter being conveyed by the wind to each indivi-

dually? or was it that the cause of the disease was widely

diffused through the atmosphere, and that these ports

offered conditions especially favouring its "localization"

—

the arrival of infected ships, or ships from infected places

being in either case regarded as a coincidence having no

essential connection with the outbreak of the disease which

followed ?

Now the hypothesis, that the morbific matter was

carried to the different ports separately by separate cur-

rents of air, cannot for a moment be entertained : it sup-

poses in the currents almost a power of selecting the

places to which the poison should be conveyed, otherwise the

disease would not so constantly have appeared in certain

ports. The second hypothesis does not exclude the idea

of a morbific poison, but would assume that the poison-

ous matter existed throughout a large body of air, and

* Report on the Epidemic Cholera, as it prevailed in the United

States in 1849 and 1850, by James Wynne, M.D., pp. 3 and 77.

On the Spread of Asiatic Cholera, by John Evans, M.D., Chicago,

1849. Dr. Fenner, American Journal of Med. Sciences, vol. 43, April,

1849, p. 541.
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was brought into relation with a large extent of country,

the infection, however, being received only at those places

which had the necessary local conditions. To this assump-

tion little perhaps could be objected, in the case of England,

on the ground of the distance which a body of air would

have to travel in passing from the north of Germany to the

shores of this country ; it being comparatively inconsiderable.

But iu the case of America the very distance is an almost

insuperable difficulty in the way of admitting that the dis-

ease was thus introduced, especially when it is remembered

how small a portion of western Europe was at this time

affected, how limited were the sources from which a large

mass of air could there derive the infection, and how rarely,

if ever, Cholera has overleaped the space of several thousand

miles under circumstances, making it probable, that it was

conveyed such distances by means of the atmosphere.

Another objection to this mode of explaining the facts is,

that it supposes a special susceptibility in the parts where

the disease first appears, while in several instances the his-

tory of the occurrences seems to show that there was in

reality a want of susceptibility at the time when the infected

ships arrived. This was remarkably the case at Hull and at

New York, where although a few fatal cases immediately

followed the arrival of the ships, the disease did not become

epidemic. The little progress it made in London, too,

during the winter of 1848-49, showed that there was then

no special filness for its reception in the general atmosphere

of the metropolis.

A third objection is based on the improbability that the

coincidence between the outbreak of the disease and ihe

arrival of infected ships, or of ships from infected ports, in

so many instances, could be accidental. This objection,

however, has not the same force iu all cases. In the in-

stances of London, Hull, and Sunderland, the intercourse

with the north of Europe by shipping is so frequent, that no
great importance could be attributed to the mere fact of

ships having just before arrived from a northern port in

L
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vvliicli Cholera was prevalent. It', therefore, all the facts

had been such as those of the first outbreak at Sunderland

(as far as those facts are known), they would not have added

much to the probability of the disease being imported. But

the ships having in most instances conveyed to the ports

persons already labouring under the disease, as at Sunder-

land, Hull, and London in 1848, Belfast in 1848, Quebec in

1832, and New York, and New Orleans in 1848, the state of

the question is altered. For even in the English ports,

during the prevalence of the epidemic in the north of

Europe, the arrival of ships having persons sick with Cholera

on board has not been a very frequent occurrence. The

fact, therefore, that in those ports, in which the epidemics

of Cholera first appeared, the outbreak of the disease in so

large a proportion of the instances followed immediately

upon the entrance of ships thus infected, even did this fact

stand alone, could not, without much hesitation, be regarded

as the result of mere coincidence.

In the case of ships crossing the Atlantic, it is a rare

occurrence for cases of Cholera to be thus imported ; so that

it is said " only two emigrant vessels, the brigs Carrick and

Hoyalist, arrived at Quebec, on board which any passengers

had died of Cholera during the season in which it broke out

in that city. And these two vessels, with the exception of

the brig Brenda, at Baltimore, were the only vessels ever

suspected (before 1848) of haviug conveyed this poison across

the Atlantic."*

It is, therefore, a remarkable fact, that one of these ships

should have arrived at the quarantine station of Quebec in

1832, just five days before the disease appeared in that

city ; and that again in 1848, the outbreak of Cholera at the

quarantine station of New York and at New Orleans, should

have followed immediately the arrival of infected ships.

The hypothesis of accidental coincidence is indeed the less

admissible in the latter cases since the disease appeared

* Byrne quoted by Dr. Macneven in New York Journal of Medicine,

for March, 1849.
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some months sooner than it might have been expected ac-

cording to its usual rate of travelling, or according to the

much longer time that elapsed between its appearance in

England in 1831, and its outbreak in Canada in 1832.

A further fact, corroborating the belief that the outbreaks

of Cholera in the several ports of England, Ireland, and

America, were not independent of the arrival of the ships

coming from infected countries, or having infected persons

on board, is, that in several instances, namely, in London, in

Belfast, and in New York, a nearer connection can be traced

between the persons brought by the infected vessels, and the

residents first attacked.

In London only one person who had direct communica-

tion with the seamen from Hamburgh was attacked with the

disease. The further spread of the epidemic in London, if

it was imported, must be ascribed to the communication of

morbific matter to the air about the river from the infected

vessel in which he arrived, and perhaps from other vessels

at the same time.

In the case of Belfast, the circumstances more obviously

point to the importation of infection ; since more than one

case occurred in the workhouse within a few days after the

short stay there of the men who had just ari-ived from Edin-

burgh, suffering from the first stage of an attack of Cholera

which proved fatal
;
though there does not appear to have

been any direct contact between this infected man and the

persons in the workhouse who were next attacked.

At New York the facts are of a more convincing character.

" Nothing like Cholera existed at Staten Island (the quaran-

tine station of New York) at the time of the arrival of the

ship New York. When her passengers were removed to the

public stores, they were occupied by about seventy persons,

who had just recovered from other diseases. One of these,

a man just recovering from a fractured patella, assisted in the

removal of the patients. This was on Sunday (December

2nd) : on the Wednesday following he was attacked with

violent symptoms of Cholera and died the same day. A
L 2
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woman who had been a nurse, without having any communi-

cation with these people, but occupying another room in the

same building, was attacked and died the same day, with all

the symptoms of Cholera. A man who had been discharged

and gone to the city of New York on Monday, and had

remained a little over a day in this same inclosure, was

returned from the city as a case of Cholera, and died on

Wednesday. On jierceiving this communication of the dis-

ease to the convalescents. Dr. Whiting immediately sent

them away and distributed them through the other hospitals,

since which three others have been attacked, two of whom
have died, but none other than those at first exposed at the

public stores have been affected. These had all been inmates

of the hospital for weeks, were ready to be discharged,

and had but a limited exposure for fortj'-eight hours to the

influences of the disease. Two convalescents from typhus

fever were subsequently attacked." The German emigrants

also continued to suffer. " The whole number of cases

including twelve entered from the ship, was on the 19th of

December, 63, of which 29 had died." " The disease has

since entirely disappeared from quarantine, and without ex-

tending to the city of New York or to its neighbourhood."*

To make the evidence of communication of the disease by

human intercourse in this case complete, it is only necessary

to add, that the disease had appeared in the ship Neiv York

while at sea six days before it came to anchor at the quaran-

tine station, and eleven days before the first of the conva-

lescents in the hospital there was attacked. It surely

cannot be questioned, that in this instance, the ship con-

veyed the infection. It cannot be believed that the outbreak

in the ship at sea, and the subsequent appearance of the dis-

ease among persons on shore who were brought into contact

or proximity with the sick landed from this ship, and among

* From an .abstract of a Report of the Sanatory Committee of the

Board of Health of New York on the Asiatic Cholera at Staten Island,

given in the American Journal of Medical Sciences for April, 1849,

page 463.
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no others, although a large and very populous city was close

at hand, were mere accidental coincidences,—the result

of a poison in the air, or an atmospheric influence, affecting

the ship at ssa, and some days afterwards by chance singling

out a few persons at the very quarantine station to \\ hich this

ship was bending its course, while as yet no other case of

the disease had occurred in the whole continent of North

America.

Thus far there seems in this case no room for doubt.

But circumstances connected with the ship which reached

Staten Island, as well as with that which a few days later

reached New Orleans, with passengers sick with Cholera

on board, may justly bring in question the mode of

origin of the disease in the ships themselves. These

circumstances must now be examined. The ships had

sailed from Havre, where Cholera did not exist. Both

had been many days at sea before the disease appeared. In

both the disease attacked only the German emigrants, and

the emigrants in the ship which sailed for New York are

stated to have been living as mechanics in Havre and its

environs for some time before their embarkation.* This

last statement is, however, directly contradicted by another

account, according to which the passengers in the ship were

emigrants from Hamburgh and other parts of Germany

where the disease was prevailing.f The latter account is

the more probable. For emigi-ants from Germany certainly

do take the packets for American ports at Havre just as

they do at Liverpool ; and even though the majority of the

emigrants who sailed in this ship had been resident at

Havre, the probability is greatly in favour of the supposi-

tion that some of their relations and friends had come from

Germany to join them in their emigi'ation.

* Dr. Fenner in the American Journal of Medical Sciences, April,

1849, p. 541, and "Abstract of a Report on the Subject of the Cholera at

Staten Island, ibid., p. 464.

t Dr. Evans On the Spread of Cholera, p. 7. (Reprint from the

N. W. Med, and Surg. .Tournal.)
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Supposing it to be admitted that these people or a certain

number of them had come from Hamburgh or any infected

port of Germany, the difficulty arising from the ship having

sailed from a port where Cholera did not prevail is removed
;

but the other difficulty remains, that the disease did not

appear until the ships had been many days at sea. In the

ship New York, which sailed from Havre for New York on

the 9th of November, the first case occurred on the •25th.

The Suanton sailed on the 2nd or 3rd of November, and

no death occurred before the 28th of the month. Now
there appear to be only two ways of accounting for these

facts. Either it must be supposed that both these ships,

while crossing the Atlantic, received the cause of Cholera

from the atmosphere which was passing over them, or

through which they were passing ; or it must be admitted,

that they conveyed with them from Europe the morbific

agent, which, from some cause or other, was for a time

unable to exert its destructive powers.

The disease appeared in the two ships nearly on the same

day. This is consistent with the notion of their being

struck by some atmospheric influence or infected body of

air; and the same view has been thought to find support in

the fact that immediately before the disease appeared in the

Swanton, and on the very day of the occurrence of the first

cases in the New York, though the two ships were 1000 miles

apart, they experienced the same change of the weather

from coolness to unusual warmth, a south wind setting in.*

But when it is remembered that Cholera did not at this

time prevail in any part of the continent of America, in

any island of the Atlantic Ocean, in any part of Western

Europe south of England, except two of the north-eastern

departments of France, or in Western Africa, it will scarcely

be believed that a wind blowing over the Atlantic Ocean from

the south could have conveyed to the ships any material or

immaterial agent which was the efficient cause of the disease.

* Dr. Wynne's Report on Cholera in the United States, published

by the General Board of Health, London, 1852, pp. 77 and 78.



BY SHIPS. 151

The south wind was, in the case of the New York, preceded

by a cold north-west wind, b}' which, likewise, the cause of

the disease could not have been brought from any country

already infected.

The known facts, then, are altogether opposed to the

view that the moving atmosphere was the means of in-

fecting the ships. Any influence operating upon the pas-

sengers in the ships from without must have moved inde-

pendently of the atmosphei'e. But the belief that an impon-

derable agent is the cause of Cholera has been already shown

to derive little, if any, support from the general features of

the epidemic ; and arguments against its adoption are afforded

by this particular instance. For it is most improbable that

such an influence extending across the Atlantic would affect

only two ships 1000 miles apart, leaving many others sailing

on the same ocean untouched. And yet assumptions still

more improbable than this must be adopted by those who
believe the outbreaks of the disease in New Orleans and

New York to have been independent of the arrival of the

infected ships, and all these manifestations of the epidemic

to have been alike due to an imponderable influence. They
must assume not only that the two ships in question had

alone the conditions enabling this influence to produce its

effects on the passengers, but that on the whole seaboard of

America, and, indeed, on that whole continent, only the two

ports to which these ships were on their way were at the

time susceptible of it ; that after striking the ships it tra-

velled at about the same rate that they did, and thus reached

their respective ports just two or three days after them
;

that it lost its power on the northern part of the continent

immediately after producing a slight outbreak of the disease

at the particular quarantine station at which the infected

passengers from one of the ships were landed ; and that in

the other instance, as will appear from facts to be related

hereafter, it immediately changed its course on reaching

New Orleans, since the epidemic having, till then, extended
in a south-western direction to reach that city, afterwards
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pasfied directly northwards from the mouth of the Mississippi

towards the sources of that river, and its tributaries.

It seems impossible, then, to believe that in these cases

the disease was due to any agency conveyed by the external

atmosphere, or acting through it. On the other hand, the

view that the cause of the disease was conveyed in the ships

is favoured by several considerations.

In the first place the appearance of Cholera in ships that

have just sailed from infected ports is a frequent occurrence,

while its appearance in ships which have had no communi-

cation with, and are not near such ports, is exceedingly rare,

if it ever occurs. Mr. Scot* states, on the ground of his

official knowledge gained in the Madras presidency, that

sixty regiments, conveyed in at least 200 ships to different

quarters, all effected the voyage without Cholera, save in

one instance ; and in that one instance the disease had

appeared among the men before embarkation.

Secondly, when the disease has appeared in ships that

have sailed from infected ports, it has not always shown

itself immediately on the ships leaving the ports. In the

instance of the Havering convict ship, which sailed from

Deptford on the 21st of June, 1849, Cholera first appeared

among the military guard on board five days afterwards,

namely, on the 26th of June.f Dr. Berg,| in his report on

Cholera in Sweden in 1850, gives instances of the disease

appearing in ships on the 5th, the 6th, the 7th, and the 9th

days after leaving infected ports, and Mr. Lorimer relates §

that " in a ship proceeding from Bombay, where the Cholera

was raging at the time, to Singapore, carrying convicts.

Cholera broke out amongst these people after the ship had

been eighteen days at sea." The very short period during

which the disease usually remains latent in the system after

* Report on the Epidemic Cholera, London, 1849, p. xxv.

t Dr. Bryson on Cholera, p. 25.

t Cholerafarsoten i Sverge ar 1850, pp. 324 and 329.

§ Reports on Asiatic Cholera in Madras, by Samuel Rogers, London,

1848, p. 22.
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a person is really exposed to its cause being borne in mind,

the only probable explanation of these facts seems to be

that the morbific matter may remain dormant in a ship for at

least many days, and then, owing to some change of circum-

stances, be called into activity, and affect the passengers or

crew.

These facts and considerations being applied to the out-

breaks of Cholera in the two emigrant ships on their way
from Havre to the two great ports of the United States in

the winter of 1848, it seems most probable that the material

cause of the disease, the Cholera poison, was brought by

the emigrants from Europe, and as in one of the ships all

the persons attacked, with one exception, were Germans,

the crew altogether escaping, it may be inferred that it

was brought by those German emigrants in their clothes.

If this were the case, the development of the disease at

the particular time when it showed itself is consistent with

one of its established characters. For it occurred just after

the change from cool weather to unusual warmth. And the

captain of the New York slates, that immediately before

the outbreak in that vessel " the weather had suddenly

become colder, and there was a general overhauling of

chests for warmer clothing, and this was succeeded by

the prevalence of warmth already noticed." This warmth,

together with the state of the air which would be present

in an emigrant ship, would be conditions obviously most

favourable to the increase of the morbific matter when once

it was set free.

The subsequent occurrences, when the ships arrived in

port, are also consistent with the same view. At Staten

Island, the emigrants being landed at the quarantine station,

the air of the hospitals, or of the whole " inclosure," seems

to have become infected, for persons not known to have been

in direct contact with the sick were attacked. The atmo-

sphere beyond the inclosure being, it may be presumed, in

a condition unfavourable to the existence or increase of the

poisonous matter, the disease did not become epidemic. But
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at New Orleans the circumstances were different. Yellow

fever had not quite disappeared, and the weather was, " for

the most part, very warm;" and here Cholera spread imme-

diately with great rapidity, as if the whole atmosphere had

at once become infected; for, only two days after the ship had

arrived and landed passengers, three or four cases of Cholera

occurred in different parts of the city. The chief attention

has been directed to the ship Sivanton as the probable source

of the infection received by the city of New Orleans, be-

cause persons sick with the disease were landed from this

vessel. But it must not be overlooked that two other ships,

carrying emigrants from Hamburgh and Bremen, reached

New Orleans on the 6th and the 8th of December, after

losing several passengers by Cholera, or by a disorder having

similar characters. These ships may likewise have been

the means of introducing the disease, or, in other words,

have had a share in infecting the air of the city.*

* "The ship Guttenhurg from Hamburgh, with 250 steerage pas-

sengers, after a passage of fifty-five days, arrived at New Orleans on the

6th of December. Cholera was prevailing at Hamburgh when this ship

left, and six or seven deaths from it occurred on board before she got

out of the Elbe. As soon as the vessel got out to sea the disease sub-

sided completely." "As there were no cases of Cholera on board when

she arrived, it attracted no attention, although she came from an in-

fected port ;" but it is said that soon after the epidemic " broke out at

New Orleans, a man died in the hospital," who stated that he had

recently arrived from Germany on board a vessel which had lost several

passengers by Cholera. Further, " The bark Callao from Bremen, having

152 German emigrants on board, after a passage of forty-eight days,

arrived at New Orleans on the 8th December, and anchored on the

opposite side of the river. The Secretary of the Board of Health was

sent to examine her on the 11th December, and reported that, 'During

the voyage eighteen of the immigrants died, some with purging and

vomiting, others with violent diarrhosa. The last death occurred on the

30th November.' Those who arrived were well. But it is reported in

the log-book that the first that died perished from Cholera. This is

merely the opinion of those on board, and is not entitled to much
weight." [Though what this fatal disease could have been, if not Cholera,

it is difficult to say.]—From a letter by Dr. Fenncr in the Amer. Joum.

of Med. Sc., April, 1849, p. 642.
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The origin of the disease in American ports, and in the

infected ships which reached these perls in the month of

December, 1848, has been examined minutely and at length,

because, when all the facts of these cases are considered in

their bearings on the different modes of explaining the tran-

sit of the epidemic across an ocean, no room seems left for

doubt that here, at least, the cause of the disease was trans-

ported by ships from the one continent to the other. If this

conclusion be well-founded, it cannot be disputed that in the

same way the disease must have been conveyed to ports of

this country from the infected ports of Germany, and to

Ireland from English ports. It does not necessarily follow

that the first introduction of the epidemic into these islands

in any one of its visitations, has been due to shipping, for it

is possible that the poisonous miasm may have been con-

veyed by currents of air more quickly than by ships through

the distance that separates Ireland from England, or even

England from the north of Germany. But the constant

appearance of the disease first in the principal ports, and

the connection traced between the occurrence of the first

cases in these ports and the arrival of ships coming from

infected ports, or bringing infected passengers, together with

some arguments of a more general nature already advanced,

give great probability to the opinion, that at least in most

cases the first introduction of the epidemic into England has

been due to intercourse with shipping infected in foreign ports.

X. The means hy which Cholera is disseminated through

a country after its ijnportation, must now be investigated by

the light of particular facts. It has already been seen, that

very many features of the epidemic are equally consistent

with the view that the cause of the disease is conveyed from

place to place by atmospheric currents, and with the theory

of its diffusion by human intercourse. Some instances, too,

have been met with in which the progress of the epidemic

along rivers and great roads seemed explicable only by the

latter theory. But particular facts connecting the intro-
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duction of the disease by men, or through their influence,

into inland places, have not yet been noticed.

The conditions on land most resembling those favouring

the transference of Cholera over seas are afforded by bodies

of troops with their baggage, or caravans of traders or pil-

grims, journeying from an infected place to others not yet

visited by the disease. And the evidence that under these

circumstances the disease will sometimes continue with a

body of men for several hundred miles is apparently incon-

trovertible. But whether under these circumstances the in-

fection has been communicated to the inhabitants of the

places traversed, or to other bodies of troops not before in-

fected, is still disputed, though the weight of authority is in

favour of the occasional communication of the disease in

such cases.*

The deficiency of evidence of a conclusive character with

regard to this question is of comparatively little importance,

since if the affirmative were established, it would only prove

the possibility of the occurrence, and would throw little light

on the question whether human intercourse is the sole or

principal means of disseminating Cholera through a country

or town after its first introduction. This question must be

decided by evidence of a different kind,—not by selected

instances, but by the results of an impartial inquiry into the

origin of the disease in a large number of places taken in-

discriminately—determining in what proportion of instances

the appearance of the disease has followed closely upon

direct or indirect intercourse with places or persons already

infected; and ascertaining, on the other hand, the proportion

of cases in which strict isolation has failed to secure towns,

villages, or large institutions from the invasion of the disease.

* Jameson's Report on the Epidemic, Cholera Morbus, p. 143; Dr.

Henderson, in Roger's Reports on Asiatic Cholera, p. 143 ; Scot's

Report on the Epidemic Cholera, p. 102, et seq.; Moreau de Jonn^s,

Rapport sur le Cholera Morbus, pp. 142, 313, et seq.; Orton's Essay

on the Epidemic Cholera, p. 321
;
Pruner-Bey, Die Weltseuche Cholera,

Erlangen, 1861, pp. 6, 16, and 67.



IN TOWNS AND SMALLER LOCALITIES. 157

For the latter portion of the inquiry sufficient data do not

exist. But it was with a view to the former object that

several of the questions in the second letter issued by the

Cholera Committee were framed. A considerable mass of

information on the subject was obtained by this means ; and

additional facts of the same nature have been extracted

from official reports of Navy Surgeons, from reports of the

Medical Superintendents of Lunatic Asylums, and from the

communications made to a Committee of the Provincial

Medical and Surgical Association, which Sir W. Burnett, the

Commissioners in Lunacy, and Sir C. Hastings respectively

placed for a time at the disposal of the Cholera Committee.

The results of an examination of the data thus collected

will now be stated, so far as they bear on the simple question

of the connection between the outbreak of Cholera in a

town and the intercourse with infected persons or places,

without reference to any particular theory as to the mode in

which such intercourse may be supposed to communicate the

disease.

The data comprise accounts of the origin of the epidemic

in 119 places, of which sixty-nine are distinct towns or vil-

lages, fifteen are parts of towns (parishes or districts), thirty-

four are public establishments (prisons, lunatic asylums, and

workhouses), and the remaining one is a private house stand-

ing isolated in the country. Now, according to the informa-

tion received by the Committee, the disease appeared sub-

sequently to the arrival of infected persons, or the intro-

duction of other possible vehicles of infection in seventy-

three instances out of the whole number, viz. in fifty-five

out of the sixty-nine towns or villages, in four out of the

ten parts of towns, in thirteen out of the thirty-three public

institutions, and in the private country residence. Before,

however, any conclusion is drawn from these numbers,

the cases respecting which the evidence is least satisfactory-

must be separated. Thus among the fifty-five cases of

towns or villages in which the first patient had come from

an infected place, had communicated with persons from an

infected place, or had received clothes used by Cholera
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patients elsewhere, there are twenty-four cases in which either

the interval between the first imported case and the next

succeeding cases was very long (above fourteen days), or

sufficient details are not given, or, lastly, conflicting evidence

exists as to the facts; and six out of the seventeen cases

of town districts or public institutions being in like manner

supported by insufficient evidence, there remain only forty-

three instances of the apparent introduction of Cholera by

human intercourse which can be referred to with any con-

fidence. In like manner, among the cases of apparently in-

dependent origin of the epidemic, there are several in which

the evidence is unsatisfactory. But these being deducted,

there are still left thirty-seven instances in which the first

sufferers appear to have been attacked, independently of

infection introduced from without by human means.

The particulars of all the cases are given in abstract (see

Table XV.) in the Appendix, and the histories of some of

them are there added in the very words of the reporters.

The names of those forty-three places are subjoined, in which

the evidence supporting the theory that the conveyance of

the disease is effected through human agency appears least

defective .*

* The numbers affixed to the names of the towns, institutions, &c., in-

dicate their places in Table XV. in the Appendix.

District towns and villages, and public institutions in isolated situa-

tions, or in towns not at the time visited by the epidemic.

5. Southend

9. Lower Whitby

10. Long Handborough

11. Tichmarsh.

13. South Brent

17. Wolverhampton

18. Barton on the Hum-
ber

19. Hedon in Holder-

nesse

22. Pocklington

15. Swansea Gaol

16. Walsall Union Workhouse

23. Church Stretton

26. Seaham Harbour

27. Gateshead Low
Fell

29. South Shields

SCf. Broomhill (pri-

vate residence)

33. Maidstone

38. NossMayo

39. Cairnbulg

40. Inveralochy

41. Manchester

42. Boston

43. Sunderland (Monk-

wearmouth)

54. St. Albans

68. Stockport

62. Stoke Prior

66. Dorchester

66. Northampton

70. Newport

72. Catterick

25. Wakefield Lunatic Asylum

56. Wakefield Prison

69. Margate Pauper School
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In many instances, both of towns and of public institutions,

the facts cited leave it probable that the cause of the disease

was introduced by other means.. This must, for example, be

-admitted when the inhabitants of the place in which the dis-

ease newly appears are few, and are in constant intercourse

with neighbouring infected places. For under these circum-

stances, the fact of the first person attacked having recently

been exposed to infection nii^iht very probably be a mere

coincidence, and the fact would lose still more of its import-

ance if it happened in the warm season, which undoubtedly

favours the increase and difiusion of the disease, for then the

poison, if at all capable of being conveyed by the air, would

be likely to have its sphere of action extended independently

of the intercourse of men. On the other hand, the proba-

bility that the disease did really arise from the introduction

of infected persons or things is strengthened when the in-

habitants of the place have not frequent intercourse with

the town whence the infection is supposed to be brought

;

when the person said to have brought the infection into the

place began to suffer from the symptoms of the disease on

his way thither; when communication or near approach

was traced between the first patient and those subsequently

affected; when the locality, in which the first case appeared,

was not particularly insalubrious; and when the season was

cool, and therefore not such as would generally promote

the increase and diffusion of a disease depending on malaria.

Many of the instances both of towns and public institutions

offer several of these conditions, and afford as strong evi-

dence as single instances can well give of the introduction of

the disease from without by infected persons, clothes, &c.*

Parts of infected towns, and institutions situated in infected towns,

in other parts of which the epidemic ah'eady prevailed :

—

2. South Hackney 24. Stonehouse 45. Bishopwearmouth

4. Sydenham 35. St.George's Parish, (Sunderland)

14. Swansea Canterbury

3. Royal Free Hospital 7. Margate Infirmary

3. Holbom Workhouse 8. Hertford Gaol
* It is here necessary to notice an objection which may be urged
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With regard to the instances of the apparently indepen-

dent origin of the disease (Table XVI.), they, taken singly,

are necessarily in almost every case inconclusive. For it is

scarcely possible ever to prove that infection had not been

indirectly conveyed into the place, and to the person first

attacked. But this objection does not apply with equal force

in all cases. The instances of towns and parts of towns are

chiefly obnoxious to it, for the poor inhabitants of towns are

much exposed to intercourse with tramps, who are among the

most likely vehicles of infection on land. Hence, of seventeen

places (towns and parts of towns), of which the names are

subjoined*, few can be regarded as of great weight in de-

ciding the question whether Cholera can arise independently

of infection conveyed by human intercourse, except the two

cases of Shrewsbury and Oxford, where the first cases oc-

curred in public institutions, and those of Notting-Hill and

against the validity of the evidence above adduced—an objection based

on the difficulty of distinguishing cases of English Cholera from the epi-

demic or Asiatic disease. It may be supposed that indigenous cases of

the epidemic, mistaken for the ordinary summer Cholera, have sometimes

occurred previous to the supposed introduction of the disease by human
intercourse. And this error has probably been sometimes committed in

the hot season of the year. But on the other hand, in some of the in-

stances where the disease has appeared to rise spontaneously at the same

season, the first patients may have suifered merely from the sporadic

disease, and the really first cases, of the epidemic occurring subsequently

may have been imported cases, or cases which would countenance the

idea of infection by human agency, so that the errors may balance each

other. The theory of some writers, that the epidemic is gradually deve-

loped, the severe form of the disease being preceded by an unusual

prevalence of diarrhcea, is inconsistent with the great mass of evidence

on the subject.

* Towns and parts of towns in which the first cases of Cholera ap-

peared to be independent of infection conveyed from other places. (See

Table XVI. in the Appendix.)

2. Upper Clapton 13. Dowlais 22. Lancaster

4. Haggerstone District 14. Oxford 23. Part of Leeds.

6. Notting-Hill 15. Southampton 39. Romsey

6. Walham Green 18. Bridgcnorth 40. Farnham
8. Brighton 19. Shrewsbury 41. Preston

10. Ilford 21. Holyhead
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Upper Clapton, where the two or more earliest cases occurred

simultaneously in different houses.

The outbreak of Cholera in public establishments*, such as

prisons, lunatic asylums, and workhouses, especially the two

first, where no known cause of infection had been introduced

from without, is a more important fact. For here the inter-

course with the surrounding population is limited, and the

introduction of infection from without both less likely to

occur, and more easily traced if it did happen. Including

the lunatic asylums, respecting which information was elicited

by the Commissioners of Lunacy, there are nineteen public

establishments in which the outbreak of the disease could

not be traced to infection brought in by human means. And
although in some of these cases possible, or even probable,

sources of infection may have been overlooked, yet it can

scarcely be credited that this was the case in every instance.

If the disease were always introduced by infected persons,

clothes, or other similar means, it would surely not have hap-

pened that the cause of the outbreak remained undetected

in all but one of the sixteen lunatic asylums, and in four

out of seven prisons or hulks which suffered from the epi-

demic.

While, then, the evidence supports the belief, that in

inany cases the origin of the disease has been attributable to

* Public institutions in which the first cases of Cholera appeared

to be independent of infection conveyed from other places.

I. Situated in towns already suffering from the disease:

—

3. St. Luke's Hospital 32. St. Marylebone Infir- 37. Hull Borough
25. Bristol Asylum mary Asylum
27. Wrekenton Asylum, 33. Hoxton House 38. London House,

near Gateshead 34. Althorpe House, Hackney
28. Bethnall House Battersea 44. Millbank Prison

29. Camberwell House 35. Cowper House, Old 45. Woolwich Hulks

30. Peckham House Brompoa 46. Dreadnought Hos-t

31. Grove Hall, Bow pital.

IL Situated in counties or in towns not previously visited by'

Cholera :

—

14. Oxford County Gaol 19. Shrewsbury House of Industry

19. Shrewsbury County Gaol 36. Vernon House, Glamorganshire.

M
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the introduction of infection by human agency, it also seems

to show that in many others no such cause could be traced,

or probably existed. From a further analysis of the facts,

some of the circumstances may be learned, on which this

apparent diffei'ence of origin probably depends.

The evidence in favour of the introduction of infection by

human intercourse is numerically strongest in the case of dis-

tinct towns and villages, and of public establishments situated

in the open country, or in towns not yet visited by Cholera. In

33 out of 48 detached towns, villages, and public establish-

ments, or 70 per cent., the first indigenous cases of the

disease seemed to be immediately consequent on the

arrival of infected persons; while among the parts of towns,

and the public establishments situated in towns already

suffering from Cholera, only 10 out of 32, or about 31 per

cent., have appeared to owe the invasion of the disease to

such a cause.

A comparison of the distinct towns with the parts of

towns of which other parts are already infected, and of public

establishments situated in the open country or in towns at

the time free from Cholera, with those situated in towns

already suffering from the disease, affords results of the same

tendency as the foregoing.

The apparent introduction of infection was

—

Traced in 28 towns.

Not traced in 1 1 jj

Traced in 6 parts of towns.

Not traced in 6 „

rr> J ^ { public establishments
Traced in 5 \

^
,

( not in infected towns.

Not traced in 4 „

m J • A [
public establishments

Traced in ^ I . r
1 in infected towns.

Not traced in 16 „

Now, from the different proportions in which the introduc-

tion of infection was apparently traced in these different

cases, the inference suggests itself that the communica-
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tion of the disease from one place to another is much

less dependent on human agency where the places are

contiguous, than where they are distant one from the

other. This inference is' especially supported by the facts

relating to the public establishments situated in infected

towns. For, as was before remarked, these establish-

ments being for the most part i^risons or lunatic asylums,

the intercourse between the persons resident in them, and

the population out of doors, is limited, and any means

by which infection could have been brought into them,

would be, comparatively speaking, easily traced by the me-

dical officei's.

On the other hand, the same considerations with regard to

public establishments give especial value to those instances,

few though the}' be, in which Cholera without obvious vehicle

of infection invaded prisons or lunatic asylums in isolated

situations or in towns at the time free from it; instances such

as those of the Oxford County Gaol, the County Gaol and the

House of Industry at Shrewsbury, and the Vernon House

Lunatic Asylum in Glamorganshire. The probability that the

disease arose independently of human intercourse is further

strengthened in three of these instances by the simultaneous

appearance of the disease in the two establishments at

Shrewsbury, and by the occurrence of a fatal case of the

disease in the city of Oxford at very nearly the same time

with the first case in the gaol.

The questions which elicited the information contained

in the foregoing pages, had for their object to ascertain

in what proportion outbreaks of Cholera could be traced to

intercourse with infected places ; but inasmuch as they

necessarily directed attention more particularly to the

positive facts, and as observers would naturally be more

struck by facts of that kind than by those of a negative ten-

dency, it is probable that the proportion of the cases in

which the outbreaks appeared to he thus originated, is repre-

sented in an exaggerated proportion in the returns received.

This source of fallacy being kept in mind, the evidence.

M 2
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respecting the origin of the Cholera epidemic in towns,

parts of towns, and large establishments in England,

though not so ample as could be desired, seems, on the

whole, to warrant the statement:— 1, that in towns, villages,

and institutions situated apart from infected places, the dis-

ease has in a majority of the cases reported to the committee

seemed to owe its origin to the introduction of infection

by human intercourse
; 2, that in a moiety of the parts of

towns in other parts of which the epidemic was already pre-

vailing, and in a majority of the public institutions situated

in infected towns, it appeared to take its rise independently

of infection by human agency ; and 3, that in a few instances

it is satisfactorily shown that the disease was propagated to

isolated public establishments independently of the known

admission of any probable vehicles of infection*.

With respect to the origin of the disease in the towns of

Ireland, it is stated by the Commissioners of Health in their

Report, that, having addressed to the several medical officers

throughout the country the inquiry " whether the first patients

had been long resident, or had lately come from some place

where Cholera prevails, or had had communication with

persons in that disease, also whether the second case had

access to the first one," " thirty-seven replies were received

which may be thus classed : eight doubtful, six in support of

the view of the first attack in the locality owing its origin to

contagion, and twenty-three replies, stating that the attack

could not be traced to importation or contagion."

* In the foregoing analysis of the information respecting different

localities in Great Britain, only the first outbreak of the disease in each

place has been noticed. The renewed outbrealcs in places in which it

had already existed and died out, would have afforded other instances of

the apparent importation of the disease, and of the apparent origin of it

independently of human agency ; but as the disease might result, in these

renewed outbreaks, from the mere revivification of a portion of virus

which had for a time remained dormant, owing to the unfavourable state

of the external temperature or other causes, another element of doubt

would have been introduced, had they been used as evidence for or

against any theory of the origin of the disease.
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The information published respecting the mode of dif-

fusion of the epidemic in the United States, supports more

strongly the belief that human intercourse is a principal

means by which it is effected, but at the same time leaves it

probable that the poison may be transferred from place to

place by some other agency.

In spreading from New Orleans the disease gradually

ascended the rivers towards the lakes in the north ; at

many of the principal towns it reached in its course (Mem-
phis, St. Louis, Cincinnati, Chichago, and Buffalo), the out-

break was immediately preceded by the arrival of boats

having persons ill of Cholera on board, and the first indi-

genous cases occurred in some instances amongst the part of

the population living on the river or on its banks, or other-

wise exposed.

From New York it found its way up the North River to

Albany, and thence pursued its westerly direction along the

chief lines of traffic to Buffalo, and up the great chain of

lakes. But in the principal places in the northern states

visited by Cholera after New York, the communication of the

disease by human intercourse has not been traced distinctly,

though in the instance of Baltimore it was suspected*.

The information derived from Ireland and America, since

it relates to only a few places, would, if it were fully de-

tailed, form a very insufficient ground for the belief that

human intercourse is a means by which Cholera is pro-

pagated through the interior of a country. Its purport

has, therefore, been only so far described as to show its con-

sistency with that view.

The only direct evidence of the conveyance of Cholera

from one inland place to another that can be regarded as

satisfactory is to be found in the large number of towns,

* The principal facts relating to the extension of the epidemic in the

United States will be found in the memoirs, by Dr. Evans, Dr. Wynn,
Dr. Maf;neven, and Dr. Fenner, already referred to. The works pub-
lished in France and Germany on the subject of the late epidemic, also

contain facts, at the first view, contradictory, but really of the samor

general tendency as those which have been collected in this country.
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villages, and public institutions of England, in which the

outbreak of the disease has been preceded by the arrival

of one or more infected persons from some already existing

focus of the epidemic, and in the remarkable nature of the

facts in some instances. The value of the evidence afforded

by the number of such instances is enhanced by their being

proportionally more numerous amongst isolated places than

amongst those which would be likely to receive the poison

speedily by the agency of the air. With respect to the cha-

j'acter of the individual facts, it is unnecessary to repeat here

the details which are given in the Appendix. But one series

of facts may with advantage be referred to, since it almost

fulfils the conditions of an experiment instituted for the

purpose of testing the question now under consideration.

It is well known that, on the two last days of December,

1848, an outbreak of Cholera of almost unparalleled severity

commenced in the Surrey Hall Asylum, or Drouet's school

for pauper children, at Tooting, and that in the first week of

January, in consequence of the fearful mortality that was

taking place, it was determined to distribute the children

among the several parishes to which they belonged. This

measure was carried into effect; and the results were most

important in relation to the theories of the mode of propaga-

tion of Cholera. In four known instances fatal attacks of the

epidemic occurred immediately in the workhouses or other

asylums into which the infected children were received, and

the outbreak of the disease in a fifth institution was traced

to communication with one of the dispersed parties of chil-

dren.

Forty-five of the children being removed on the 6th or

7th of January to the Bellevue House Pauper Asylum at

Margate, one of them died there on the 8th of January,

and immediately afterwards several inmates of the house,

who had not come from Tooting, were attacked, and three

died, two on the 11th, and one on the 23rd.

.^t the Royal Free Ho.spital, 155 of the children were

received from Tooting on the 5th of January ; four of them

died between the 6th and the 8th of January ; five of the
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attendants were attacked, and two of them died between

the 13th and 20th of the month.

At the St. Pancras Workhouse nine of the children died

between the Gth and the 20th of January, and, within a few

days after their arrival, one other person, who was not, how-

ever, resident in the same part of the building, was attacked,

and died.

In Park House, at Hackney, where the children belonging

to the Islington parish were temporarily placed, four of them

died between the 10th of January and the end of the month;

and a young woman, brought from the Islington Union

House to nurse them, was likewise attacked and died on the

14 th of January.

In two other instances in which children were removed from

Tooting to asylums on the north side of the Thames, one or

two of them died (namely, one in a house in the All Souls'

subdistrict of Marylebone, and two in the Kensington Union

Workhouse), without any other persons with whom they

were brought into contact taking the disease. But this

negative fact, of course in no way diminishes the force of

the occurrences just mentioned, if there be good ground for

the belief that in those instances the deaths of persons who
had not been to Tooting were dependent on the arrival of

the children. Before the circumstances are further examined,

the fact must be mentioned, that one of the attendants at

the Royal Free Hospital, who was attacked with Cholera,

died at the Holborn Union Workhouse, and that the dis-

ease at the same time broke out in the latter establishment.

It is an important circumstance, that in not one of these

five different localities in which the communication of the

disease seemed to take place, can the result be ascribed to

the epidemic prevalence of the disease in the locality. The
five workhouses or asylums had till then been entirely free

from the epidemic, and even the subdistricts in which they

were situated almost equally so ; for the only deaths registered

as due to Cholera in the previous three months were a s%igle

one, in December, in the Camden Town subdistrict,' in which
the St. Pan eras Workhouse stands, one in October in the
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Gray's Inn Lane subdistrict, in which the Free Hospital is

situated, and one in November in Hackney ; in the entire

districts of Holborn and of the Isle of Thanet there had been

no deaths from Cholera. Moreover, in four instances, those

of Hackney, Gray's Inn Lane subdistrict, Holborn, and the

Isle of Thanet, the establishments to which the infected

children had been taken, or with which they had had inter-

course, were the only localities affected even in January. In

the Camden Town subdistrict three deaths occuired in one

other locality about the same time, but later than the first of

the ten deaths in the workhouse.

Nor was there in any part of the metropolis north of the

Thames an increase in the mortality from Cholera durir;g

January, 1849. On the contrary, only nine of the 26 dis-

tricts experienced any mortality from the epidemic during

the four weeks ending the 27th of January ; four of these

had fewer deaths than in the preceding month, and the other

five consisted of the four districts in which children brought

from Tooting had died, together with the Holborn district,

where the entire mortality occurred in the workhouse, inmates

of which had had intercourse with the Tooting children.

All these facts concurrently point to the conclusion that

the material cause of Cholera was in some way or other trans-

ported with the children from the original focus at Tooting

to the several establishments referred to. Only two facts

appear to be in any way opposed to it. One is, that the man

who died in the Holborn Union, after having been in com-

munication with the children in the Royal Free Hospital,

was not the first patient who died of Cholera in the former

establishment. Another man, who had not been to the

Royal Free Hospital, died on the night of the 13th, while

the man in question died on the 14th. Both were taken

ill on the same day, the I3th. But the man from the hos-

pital had slept in the bed opposite to the other man for two

nights previously
;
and, on the theory that infection may be

conveyed in clothes, he may still have been the source

of the infection from which the persons in the Union-house

suffered. The contagion theory is alone affected by the
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facts here stated. The other objection is, that the woman,

who died in the St. Pancras Workhouse, lived in a different

part of the building and had no communication with the

sick children. This has less force than the former one.

For it does not refute even the belief in the operation of a

contagious virus emanating from the sick children ; since

such a virus might be carried from one part of the work-

house to another ; it merely weakens the positive evidence

derived from this case, it does not refute it. A third objec-

tion already alluded to may be, that in several of the asylums

or workhouses to which the children were removed from

Tooting no communication of the disease ensued. But this

last objection is at once seen to be groundless, when the

paramount influence of the condition of the atmosphere over

the spread of Cholera is considered. Unless an impure

state of air, or, at any rate, local conditions capable of pro-

ducing it exist, the disease does not extend.

The evidence, then, that the infection of Cholera was trans-

mitted in several directions and for distances of many miles,

by means of the children dispersed from the school at

Tooting, appears indisputable ; and establishes the possibility

of the conveyance of Cholera over land in a manner as con-

vincing as the facts relating to the origin of the outbreak at

Staten Island, New York, showed that the epidemic might be

communicated to the inhabitants of a seaport by the arrival

of an infected ship.

In the foregoing statement of the evidence derived from

particular fads in favour of the propagation of Cholera from

place to place by means of human intercourse, but little

reference has been made to the different views which may be

entertained respecting the mode in which human intercourse

effects this residt. But the facts which reu)ain for exami-

nation must be considered chiefly in their bearing on iJie

question, whether the cause of Cholera is a virus reproduced

in the bodies of the sick, or a poison which undergoes its in-

crease entirely in the atmosi^here, or, at all events, out of

the human organism.

Many of the grounds on which the strictly contagious nature
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of Cholera is usually maintained merely tend to show that

the disease is communicable by human intercourse. Such

are all those general features of the epidemic which accord

best with the view that the cause of the disease is a poison

only partially distributed over the surface of the country,

and conveyed to different spots at different times,—all the

facts relative to the origin of the disease in towns or public

institutions immediately on the arrival of infected persons,

—the asserted efficacy of quarantine and sanitarj' " cor-

dons " in some instances,—the escape of unfrequented places

near foci of the disease,—and, lastly, the gradual rise of the

epidemic in towns. These arguments lend no special sup-

port to the theory that the Cholera poison is a product of

the disease itself. Two other facts which aflTord presump-

tive evidence of a connection between the different cases

of the disease,—of their dependance one upon another,

—

are their usually occurring, in a house or in a ward of a

public institution, in succession rather than simultaneously,

and the relation which, as a general rule, subsists between

the duration of the epidemic in a town or public institution

and the number of the population. These facts are more

readily explained by the doctrine of contagion than by any

other theory. But it has already been shown that they are

reconcilable with the view that the poison is not repro-

duced in the human body ; and the presumptive evidence

furnished by them is certainly much less cogent than the

many weighty reasons which exist for believing that the

cause of the disease is increased in the atmosphere.

The special direct evidence alleged in favour of the conta-

gious nature of Cholera consists of three classes of facts. The
first is, that in a vast majoi-ity of the instances in which the

introduction of the disease into a town or smaller community

has been traced to human intercourse, the seeming vehicle

of the infection has been a person or persons actually in-

fected with the disease. The second is, that persons who
have washed or handled the clothes, linen, or bedding of

Cholera patients, have frequently themselves become affected.

The third class of facts is constituted by the attacks of the
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disease experienced by nurses and other attendants of the

sick.

The evidence of the first kind is clearly not conclusive.

There are several reasons why much more attention would be

paid to those instances in which the persons first attacked

in any place had recently come from a possible source of

infection, than to the cases in which, just previous to an

outbreak, a person had arrived from an infected locality,

and had possibly conveyed infection, though not himself

under the influence of the disease. In the first place, the

illness of the new comer would draw attention to the fact of

his having been in an infected locality, which otherwise

might remain unknown. Secondly, the idea of contagion

is usually associated with that of the portability of the

disease ; so that many observers would regard the illness of

the agent in the transmission of the disease essential to the

result. Lastly, the illness of the person who may be sup-

posed to have conveyed infection is undoubtedly an im-

portant addition to the evidence, since it establishes the fact

of his having really been in contact with the cause of the

disease, which might otherwise be questioned, even though

he had come from a town, or even from a public estab-

lishment, in which it prevailed. On account of their want-

ing this additional evidence atforded by the illness of the

new comer, several cases which otherwise would have been

regarded as striking instances of the transmission of Cholera,

for example, those of the Birmingham Workhouse and

the Tooting School (Nos. 32 and 36 in Table XV.), have been

omitted from the list, given at page 158 ; and if all such cases

were recorded, they would probably outnumber those in

which the origin of the disease has seemed due to the arrival

of persons really suffering from Cholera. It is, at all events,

certain, that the cases in which, just before the outbreak,

there had been intercourse with infected localities by means
of persons, who did not themselves suffer, must have been
of frequent occurrence ; and the fact of such cases not being

fiequently recorded is no proof that the infection cannot be

conveyed under such conditions.
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The commnnicaiion of Cholera to wanherwovien and others

It/ the clothes, linen, and bedding of those who have died

of the disease, has frequently been asserted. In order to

learn whether the actual experience of the medical pro-

fession confirmed the current belief in this matter, it was

made the subject of one of the queries issued under the

authority of the Cholera Committee. Eighty-four commu-
nications were received in relation to the modes of diffusion

of Cholera. In thirty-five, seeming instances of infection

by means of clothes, linen, or bedding, were stated in general

terms, or with more or less of detail ; and in sixteen others

the occurrence of such cases was either asserted or admitted,

though the writers in several instances demurred to the in-

ference generally drawn from the facts. In six communica-

tions it was stated that no such facts had been met with

;

and in eight others it was shown that sometimes, imder cir-

cumstances in which the communication of Cholera in this

manner, if possible, would be expected, no such result en-

sued. In this mere numerical analysis the preponderance

of positive facts appears very decided, even though it be

assumed that the silence of the remaining twenty-three com-

munications in regard to this question should be taken in

a negative sense. Hut when the information thus obtained

is further analysed, it is found to afford very scanty evidence

of a satisfactory kind in favour of the theory of contagion.

In eleven out of the thirt3'-five instances adduced no de-

tails are given, and there is reason to believe that the cases

had not been investigated. In seven of the remaining

twenty-four, the persons who had been attacked with Cho-

lera, after washing or handling the clothes or bedding, lived

in the same house with the patient or patients to whom the

infected articles belonged, or had passed many hours in the

house during the patient's illness. They had, therefore, been

exposed to any local cause of Cholera which might exist in

the house, and in such cases no special influence can be

attributed to infected clothes or bedding, unless it is shown

that the persons who were employed in washing, or in other-

wise handling them in their foul condition, suffered from the
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disease in much larger proportion than inmates of the same

house not so employed. Single cases occurring under such

circumstances are of no weight as evidence
;
and, of the seven

instances referred to, there are only three in which more

than one person was attacked. At St. Luke's Hospital three

laundrymaids were attacked, but Dr. Sutherland records their

illness only as severe diarrhoea. At the Wakefield Prison

7 out of the 27 prisoners attacked with Cholera, and 4 out

of the 16 fatally attacked, were engaged in washing clothes,

but the men thus employed being 25 in number, they did not

suffer in much larger proportion than the whole body of pri-

soners, of whom there were only 127. In the Wandsworth

Union Workhouse five laundresses were seized with Cholera,

and two of them died. Only eight deaths from the epidemic

occurred in this workhouse at the same time (the months of

December and January, 1848-1849) ; so that the women
employed in washing the linen probably suffered in a much
larger proportion than other inmates of the house. But, when

it is remembered that Cholera is commonly felt more severely

in one part of a large establishment than in others, and that

there is no reason why the part occupied by the laundresses

in a prison or workhouse should not be thus visited, it will

be seen that there is nothing conclusive as to the operation

of contagion in these facts.

In seventeen instances, of which more or less complete

details have been furnished, the clothes or bedding of pa-

tients, who had died of Cholera, were removed to distant

houses, and the first of the persons subsequently attacked

had not, as far as appears, been in the houses whence the

supposed vehicles of infection were brought. But here

again, in several instances, there is much ground for

doubt. In some instances Cholera .already prevailed in the

localities in which the reception of the foul clothes or

bedding seemed to give rise to the disease. In others, the

attacks experienced were not fatal, and their nature may,

therefore, be questioned. So that, in fact, there are only seven

instances in which the evidence seems fairly to establish a
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connection between the clothes, linen, or bedding, and the

cases of Cholera which subsequently occurred in the houses

into which they were received. The cases referred to are

those related by Dr. Brown of Sunderland, Mr. Ray of

Sydenham, Mr. Horton of Bromsgrove, Dr. Lochee of Can-

terbury, Dr. Beadle of Tewkesbury, and Dr. Smith of

Lasswade (Nos. 1, 2, 6, 7, 8, 9, and 12 in Table XVIL).
In these instances, and perhaps in some of the others in

which the evidence is less satisfactory, there are grounds for

believing that the disease was propagated from one place to

another by means of clothes or bedding. But, this being

granted, it does not necessarily follow that the infectious

property of the clothes was due to their impregnation with

emanations or discharges from the bodies of the sick. There

is indeed reason to doubt whether the discharges have such

a property. For if the discharges from the patients had the

power of communicating the disease, the strongest evidence

of it would be expected in the persons of washerwomen

engaged in cleasing the foul linen and bedding of Cholera

Hospitals, or of other establishments, in which a very large

number of cases of Cholera had. occurred within a short

space of time ; and it is precisely from such sources that

the strongest evidence against the infectious power of the

foul linen and bedding has been furnished. The women who

washed the vast accumulation of foul linen at Drouet's

School, which Mr. Kite describes to have been only very

partially moistened with chloride of lime, those who washed

the numerous bundles of foul bed-linen sent from the Oxford

Cholera Hospital to the Hospital Workhouse, and the women

employed by the Sanitary' Committee of Leeds, according to

Mr. Bearpark's statement, to wash the foul linen of Cholera

patients, all escaped without any serious attack of the epi-

demic. Those at the Oxford Hospital had diarrhcea, but

Mr. Allen remarks that this was at the time a general com-

plaint among persons not specially exposed to any known

risk of infection. Testimony to the same effect is given by

Dr. Parkes, Dr. Dick, Dr. Reid, Dr. Wilson, and Dr. Rae,
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with respect to the washerwomen employed in washing the

foul linen of Cholera patients at University College Hos-

pital, at the Fever Hospital, Bedford, at the St. Giles's Work-

house, at Haslar Hospital, Portsmouth, and at the Royal

Naval Hospital, Plymouth. (See Table XVH. in the Ap-

pendix.) Lastly, of 30 women employed in the laundry at

Millbank Prison, only one suffered; and she had been en-

gaged in ironing, not in washing the linen ; while of 100

women otherwise employed, 8 were attacked and died.

The bedding and linen used by Cholera patients in

hospitals has therefore, at least very frequently, exerted no

infectious power on those who washed them ; and the com-

munication of the disease by clothes and linen which has

seemed well established in other cases must have been due

to special circumstances. To explain the contradictory

character of the results several hypotheses might be offered.

It might be supposed that the discharges or emanations

from the sick have only occasionally a poisonous property,

—

that in some instances they have been rendered inert by
disinfecting agents,— that they are received or imbibed by

persons brought into contact with them only under certain

external conditions,—that their effects are produced only

when a certain susceptibility exists,—or, lastly, that the

poisonous matter with which the clothes sometimes seem to

be infected is derived from some other source than the

bodies of the sick. It does not appear possible at present

to determine by direct evidence which of these hypotheses

is the more connect one. The first, however, has at all

events very little d priori probability in its favour.

Lastly, those arguments in favour of the contagious nature

of Cholera must be examined which are founded on the

results of nursing and otherwise attending on persons af-

fected with the disease. The facts observed in private

houses may be divided into two classes, those in which the

patients were nursed in their own dwellings, and those in

which they had been removed to other houses, not yet

visited by the epidemic. To the former class belong
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a large number of the facts communicated to the Cholera

Committee, both those where several members of a family

were attacked in succession after attending on earlier victims

of the disease in the same house, and those where nurses

had gone to the houses of persons sick with Cholera, had

nursed them there, and were themselves afterwards seized.

Incidents of this kind are consistent with a belief in the

contagion of Cholera, but are of no weight as independent

proofs that the disease is in the strict sense contagious,

or even that it is in any way communicable ; since the per-

sons attacked after nursing the sick had been exposed to the

atmosphere of a locality which probably was infected, as

well as to the proximity of an infected person. The facts

relative to the effects of nursing persons in houses remote

from those in which they probably were infected, are some-

what better fitted to establish the position that Cholera may
be imparted by the sick to the healthy; and they are by no

means deficient in numbers. Nearly all the instances of the

seeming introduction of the disease into towns and pubhc

establishments by human intercourse (cited in Table XV. in

the Appendix) may be regarded as belonging to this cate-

gory ; and several of the earlier cases given in Table XVIII.

are further examples of the same kind. But reasons have

already been stated for at least hesitation in admitting that

such facts, though they be instances of the communication of

Cholera by one person to another, are therefore proofs of the

contagious property of the disease.

The available evidence with regard to the effects of

nursing and attending on Cholera patients in hospitals and

other public establishments, requires more particular exami-

nation. Here, again, a distinction must be drawn between

those cases in which the patients were nursed in the

establishments where they took the disease, and those in

which they had been removed to hospitals until then

free from the ravages of the epidemic. It is obvious

that the attacks of nurses in the former circumstances

would be of no import, unless thej' were proportion-
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ably much more numerous than the attacks of persons in

the same estabhshments not equally exposed to contact with

the sick. The comparison, too, ought to be made with per-

sons of the same class, for it will presently be seen that

different classes of individuals living in the same buildings

are not by any means equally liable to be attacked with the

disease. It is difficult to find instances in which satisfactory

data for such a comparison exist, especially if, in order to

avoid the errors likely to arise from different observers ap-

plying the term Cholera to attacks of various degrees of

severity, the fatal cases alone are taken into the account.

In the majority, however, of the eight instances numbered

7, 8, 9, 10, li, 13, 14, and 15, in Table XVllL, there is

ground for, at least, suspecting that the attendants on the

Cholera patients did suflfer from the disease in consequence

of their being thus employed; and in two cases the evidence

of this appears very strong, though not conclusive. In the

Woolwich Hulks 9 out of the 30 convicts who died had

attended on the sick in the Hospital Ship, and two hired

nurses were attacked and one of them died. For the expla-

nation of these facts, if the belief in contagion be rejected,

it seems necessary to assume that the part of the Hospital

Ship in which the Cholera patients were treated had, owing

to some local cause, become the chief focus of the disease.

The same assumption, too, would be necessary in the case

of the Wandsworth Workhouse, where, during the win-

ter visitation, three out of eight persons fatally attacked

had been engaged in nursing other Cholera patients. And
in the absence of facts showing that this assumption is

well founded, it must be conceded that these are instances

of the seeming communication of the disease more readily

explicable, by the theory of contagion, than on any other

principle.

Now, in the two instances just noticed, the nurses who
suffered, and the patients whom they had attended, were for

the most ])art persons previously in the same state of health,

taking similar food, and living in the same circumstances.

N
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In the instances next to be referred to this was not the case,

and the results were very different. In 17 public lunatic

asylums, in which Cholera showed itself, there were 311

deaths amongst 3639 patients*. While out of 408 persons

residing in these asylume in the capacities of officers, attend-

ants, or nurses, only 6 died, and of those 6 only 3 were

nurses. From some cause or other, therefore, the attendants

in these asylums suffered in much smaller proportion than

the insane inmates. Two of these establishments deserve

especial remark. In the West York Lunatic Asylum at

Wakefield, where 98 out of 633 patients died, only one nurse

* The data for the subjoined table are derived from the official re-

turns received by the Commissioners in Lunacy. The number of attend-

ants and resident officers in Althorpe House Asylum, was not given in

the return from that establishment, but has been estimated from a com-

parison of the numbers in other asylums. The two officers who died in

the Wrekenton Asylum were the superintendent and his son-in-law.

Number
of in-

sane pa-
tients.

Attacks and
deaths from

Cholera amongst
the insane.

Number
of at-

tendants
and re-
sident
officers.

Attacks. Deaths.

489 78 43 40
407 26 11 32
28 2 2 9

44 8 6 9

567 60 54 71
332 23 18 28
73 4 4 12

' 210 11 5 29
37 4 3 14

395 39 21 44

84 13 11 14
151 9 8 21

73 9 4 12
79 12 5 12

37 23 18 9

633 133 98 61

3639

1

454 811 407

Attacks and
deaths from

Cholera among«t
the officers and

attendants.

Attacks. Deaths.

5

2 2

2

1

1

5
2

2
2

18 6

Names of Asylums.

Peckham House
Grove Hall, Bow
London House, Hackney
Althorpe House, Battersea

Bethnal House
Caraberwell House
St. Marylebone Infirmary

St. Luke's Hospital

Cowper House, Old Brompton...

Hoxton Prison

Kiiigsland Asylum, near Shrews-

bury
Vernon House, Bretton Ferry

Hull, Bow Asylum
Bristol Asylum
Wrekenton Asylum, near Grates-

head

West York Asylum, Wakefield

Total
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was fatally attacl<ed out of 51 attendants and other resident

ofiBcers, and she was the chief nurse in the female Cholera

wards during the height of the ejDidemic. But the second

officer who in this asylum died was the clerk, who most pro-

bably had had no intercourse with the sick. In the Bethnal

House Asylum 64 patients out of 567 perished by Cholera,

and the number of attendants was 71, of whom 2 died. Both

were nurses, but only one of them appears to have been in

attendance on patients affected with Cholera. These facts

show, then, in the first place, that if Cholera is contagious,

and if its contagious virus finds its victims through the

medium of the air, which all alike must breathe, its power

is far greater over persons in the condition of the insane

than it is over their attendants, who are usually strong and

well-fed persons. But the same facts prove that, whatever

is the cause of the disease, it may be escaped or resisted by

one class of persons, while those of another class in the same

building suffer. In this respect they are valuable, for they

suggest great caution in inferring the absence of contagion, or

other infectious power, from the mere fact of the attendants on

the sick escaping the attacks of the disease. A susceptibility

of the disease similar to that manifested by the insane, and,

it may be remarked, by soldiers fatigued by long marches,

is observed in convicts under long sentences of imprison-

ment, in whom the nervous powers even more than the nutri-

tive functions are depressed. Thus, in Millbank Prison,

during the entire epidemic of 1848-49, 48 convicts died,

the average number in the prison during the period being

1107; while only 2 deaths occurred among the officers

and the members of their families resident in the prison,

the number of whom amounted to 195. The prisoners,

therefore, suffijred in a proportion fourfold greater than the

officers and their families.

In Millbank Prison, as in the Lunatic Asylums, the number
of deaths among the officers and attendants is too small to

afford satisfactory data for estimating the risk incurred in

attendance on Cholera patients. But the evidence these

N 2
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institutions afford, scanty and inconclusive as it is, must
not be overlooked. The attendants engaged on the sick

certainly suffered in larger proportion than those not so

employed. The exact number of persons brought into con-

tact with the patients struck with Cholera in the lunatic

asylums is not known ; but there can be no doubt that the

two or three deaths formed a much larger proportion amongst

the attendants thus employed than the three or four deaths

among those officers and attendants, who had little or no

intercourse with the patients labouring under the disease.

In Millbank Prison 20 persons were daily brought into more

or less close contact with the prisoners affected with the

epidemic, and one of them died. Of the remaining 175

persons in the prison who were not prisoners, and of whom
few at any time entered the infirmaries, also one died, a

proportion more than eight times less.

The rarity of attacks of Cholera amongst the nurses and

medical officers in the hospitals into which pereons labouring

under the disease are received as patients, is universally

admitted. But the experience of all hospitals with regard to

this point is by no means the same. The communications

received by the Cholera Committee afford, indeed, examples

of the most contradictory character.

The evidence in several instances specially reported on

is apparently' most decided as to the safety of nurses attend-

ing on patients under such circumstances. Tlius, it results

from the evidence of Dr. Kidd and Mr. Allen of Oxford,

that the nurses at the Cholera Hospital in that city, although

they suffered from diarrhoea, were in no case attacked

with Cholera, while of 25 policemen of the city who were

not brought into relation with the sick at the hospital,

one suffered severely from the epidemic ; and Dr. Hawkins

and Dr. Basham testify that at the Middlesex and West-

minster Hospitals, into which many Cholera patients were

admitted (36 dying in the former and 37 in the latter),

no nurse, pupil, or medical officer was attacked. In the

London Hospital, where 40 of the patients admitted for
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attacks of Cholera died, no case of the disease arose in the

Hospital among the ordinary patients or among the nurses

even of the Cholera wards. In St. George's Hospital, again,

according to Dr. Barclay, the Medical Registrar, there was

no case among the nurses or persons who wei*e brought into

contact with patients suffering under the disease; and " none

in those wards in which Cholera patients had at any time

been placed." Of five cases that occurred in this hospital,

one was a nurse " whose duties kept her entirely out of the

way of Cholera patients," and two of the others were surgical

patients. Lastly, Dr. Parkes states that at University Col-

lege Hospital, although many patients suffering from Cho-

lera were admitted and 31 died, not one of the six nurses

who attended on them was attacked; and the single patient

admitted for another disease, but seized with Cholera in the

Hospital, though in an adjoining ward, was not known to

have had direct communication with the Cholera patients.

But in several other instances the attendants on the

Cholera patients were attacked in large proportion. Thus,

with regard to the Cholera Hospitals at Liverpool, it is

said by Dr. Wilkinson and Dr. Burgess that many of the

nurses and of the messengers employed to convey the

patients to the hospital died, and it is more precisely stated

by Mr. Taylor that of 30 healthy inmates of the work-

house who took the offices of nurses and messengers at the

various Cholera Hospitals nine died. Of the Torbay In-

firmary, a small institution, into which during the epidemic

only Cholera patients were admitted, Mr. Jolley reports, that

the matron and two nurses died, and that two other nurses

had severe attacks of the epidemic. Again, Mr. Merry, of

Hemel Hempstead, says, " The two nurses employed to at-

tend the Cholera patients removed to the Union House
were seized most violently, and one died in a few hours."

The foregoing instances, owing to the absence of details,

and the nature of the circumstances, M'ould admit of the

explanation that the nurses and other attendants suffered from
Cholera, not in consequence of communication with the sick,



18-2 IS CHOLIiRA

but owing to the hospitals themselves having become foci of

tlie disease. Bat in the cases which remain to be noticed,

it is quite clear, not only that the persons in contact with the

Cholera patients, or in their neighbourhood, were attacked

either exclusively or in much larger proportion than other

persons in the same establishments not similarly situated,

but also that their attacks were the consequences of the

admission of those Cholera patients ; and the number, as

well as the character of these cases, are such as to remove

all reasonable ground for regarding the occurrences to be

detailed as the results of accident.

In the first place, the important testimony of Dr. Peacock

relative to the effects of nursing the infected children brought

from the school at Tooting to the Royal Free Hospital, must

be once more referred to. From 20 to 25 persons, who had

not been at Tooting, had free intercourse with the children

during the first fortnight; about 14 nurses and 5 male

attendants sleeping in the wards with them every night.

Twelve of these attendants were attacked with severe diar-

rhcea, four passed into the state of Cholera, and two died.

All the other attendants suffered in a less degree from

diarrhcEa. At the same time there were 50 or 60 persons

in another part of the building, none of whom suffered

from any similar form of affection.

The facts observed at St. Bartholomew's Hospital, and

fully detailed by Dr. Burrows, likewise corroborate the be-

lief that the attendants on the sick are more liable to take

the disease than persons otherwise employed, though they

likewise show that the collecting the patients in special

wards is not necessarily attended with any considerable dan-

ger. One of the ordinary nurses of the Cholera wards was

seized with the disease and died, and two head nurses or

sisters of the Cholera wards had severe diarrhoea ; while the

sisters and nurses of other wards, about tenfold more nu-

merous, were not infected in the same way. Only one of

the patients admitted for other diseases died of Cholera,

and this one was a woman who, having poisoned herself with
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oxalic acid, had been placed by mistake in the Cholera de-

partment, and remained there two or three days ; was then

removed to another part of the hospital, and shortly after-

wards died there with symptoms of Cholera. Here, then, in

all pi'obability, two deaths, and almost certainly one, must be

referred to communication with the sick. But when it is

remembered that during the epidemic 478 cases of con-

firmed Cholera were received into the hospital, 198 of which

proved fatal, and that all these patients were treated in one

comparatively small wing of the building, it must be admitted

that no great power of infection was here manifested.

The evidence of the communication of the disease was of a

more decided character in St. Thomas's Hospital and King's

College Hospital. There were received into St. Thomas s

Hospital 147 persons labouring under Cholera, 66 of whom
died; and nine persons were attacked in the Hospital. Dr.

J.R. Bennett states that all these persons were treated in spe-

cial wards which did not communicate with any others ; that

of the nine attacked in the Hospital, six were patients ad-

mitted for other diseases, who could have had no communi-

cation, except accidentally, with the Cholera patients ; that

three were nurses, of whom one had served in a ward in a

distant part of the Hospital, but the others had been solely

occupied with Cholera patients; and that a fourth nurse,

who had been for some weeks in the Cholera wards, and

had left because she was no longer wanted, returned in a

day or two as a patient with Cholera, and died. Into

King's College Hospital only 123 cases of reputed Cholera

were received, 40 of which were fatal
; yet two Cholera

nurses, and two patients who had been admitted for surgical

complaints some time previously and who lay in a ward

adjoining and communicating with the Cholera ward, were

attacked and died ; and a fifth person, a woman attending

her child ill with Cholera, was attacked, but recovered. All

these cases occurred within the space of a fortnight, before

the epidemic had reached its height, and when only 36
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Cholera patients had been admitted into the hospital*. No
further cases of the disease arose after the jjatients were

placed in wards which did not comnumicate directly with

any others.

From the evidence which has now been detailed, it ap-

pears indisputable that in some hospitals into which Cholera

patients were received, the disease was communicated to the

attendants and other persons, while in other hospitals no

such communication of the disease occurred. The causes

on which these different results depended are an important

subject of inquiry ; and before the bearing of the facts on

the queslion of contagion is talien into consideration, the

different explanations that might be offered of the appa-

rently contradictory experience of different hospitals may
be briefly noticed.

The different states of susceptibility of different persons,

with regard to the disease, is obviously one cause that pro-

bably had a share in determining whether the nurses became

affected or not ; but the facts certainly cannot be altogether

explained on that principle. The number of nurses and

other persons affected, even within a few days, in some

hospitals, and the escape of large numbers of persons of

the same class, though exposed throughout the epidemic

in other hospitals, or in the same hospitals at a different

time, seem to show that the cause was not in operation

equally in the two series of places, nor equally at different

times in the same places.

Another view that might be taken is, that the different

modes in which the Cholera patients were disposed in dif-

ferent hospitals occasioned the variety and the results.

And some countenance is certainly afforded to this view by

the fact that among those metropolitan hospitals, the ex-

* See a Clinical Lecture on Cholera by Dr. Budd, Medical Times,

October 20th, 1849, and Mr. Farr's Report on Cholera in England,

p. 18.



A CONTAGIOUS DISEASE ? 185

perience of which has been ascertained*, there are three in

which the Cholera patients were distributed through the

general wards; and in these hospitals no nurse who attended

on the patients affected with Cholera was attacked. Tlie

information, too, which has been received respecting the St.

Giles's workhouse and the Wandsworth workhouse, favour

the same view.

In the St. Giles's Workhouse only one person employed

about the sick, of whom 109 died of Cholera, was attacked

during the epidemic of 1849, while in 1832 ten of the attend-

ants died. In that year, Dr. Reid remarks, the Cholera pa-

tients were collected together in a Cholera Hospital; while in

the late epidemic they were distributed through the different

wards. An observation of the like kind was made at the

* The subjoined table is sufficiently explained by the remarks on the

different metropolitan hospitals in the text. The particulars relative to

other hospitals or infirmaries will be found in Table XVIII. in the

Appendix.

Avorafje
number
of in-

patients.

Number of Number of Number of

Name of Hospital.

deaths of
Cholera
patients
admitted.

deaths
from Cho-
lera among

other
patients.

deaths
from Cho-
lera aiTiong

nurses.

How the Cholera
patients were

disposed.

St. Bartholomew's 500 198 1 1 In special wards.
Hospital.

490 3 1 Cholera patients

were not re-

ceived.

St. Thomas's Hos- 430 66 6 3 In special wards.
pital.

London Hospital ... 330 40 none. none. In special wards.
Middlesex Hospital. 300 30 none. none. Distributed

among other

patients.

St. George's Hos- 300 11 2 surgical. 1 Disliihuted

pital. 1 medical. among other

University College

patients.

110 31 1 none. In special wards.
Hospital.

Westminster Hos- 150 37 none. none. Distributed
pital. anii.ng other

King's College Hos-
pital.

patients.

96 46 2 2 In speciiil wards.
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Wandsworth Union Workhouse ; for there during the winter

outbreak (1848-49) the patients were collected in special

wards, and several nurses were attacked and died, but not a

single nurse or attendant suffered in the subsequent summer
when the patients were distributed through different parts of

the building. It is, however, certainly not the mere collec-

tion of Cholera patients in special wards which constitutes

the source of danger, nor is the distribution of them even

the chief precaution to be taken with the view of averting

the risk of infection.

For, on the one hand, the nurses of the Oxford Cholera

Hospital, and those employed in attending the Cholera

patients in two metropolitan hospitals, in which special

wards were set apart for them, namely, the London Hospital

and University College Hospital, enjoyed entire immunity

from attacks, at all events from fatal attacks; and the ex-

perience of other hospitals shows that the risk of infection

was by no means proportioned to the number of patients

collected together ; while, on the other hand, the instances

ai'e very numerous in which the communication of Cholera

by single patients, labouring under the disease, is supported

by evidence which it is scarcely reasonable to doubt. It

would seem, therefore, that some external conditions may,

on the one hand, prevent the communication of the disease

to the attendants, when, several patients labouring under it

are collected together, and may, on the other hand, promote

its communication from single patients. What these condi-

tions are can scarcely be mutter of doubt, if the conclusions

drawn from the great features of the epidemic in the earlier

part of this Report were just. If the state of the air really

exerts elsewhere a paramount influence over the extension

of the disease, it must operate in hospitals likewise ; and

inasmuch as these establishments present marked differences

of site, as to level, general sanitary condition of the neigh-

bourhood, and density of the surrounding population, dif-

ferences also in the cubical capacity of the wards in relation

to the number of the patients received, and differences in
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the provisions for effecting adequate ventilation, and for

disposing of matters which, if long exposed, would render

the air foul, it may, on the assumption that the air has the

influence referred to, be safely concluded that these differ-

ences in the conditions of the hospitals have had a share in

producing the apparently contradictory results which have

been detailed. The poison of Cholera, whatever its source,

would be especially likely to find victims among the nurses

and other persons exposed to it, where want of cleanliness

and ventilation, and crowding of the inmates, tended to

produce that state of air which is presumed to promote its

increase and power of action.

The question next to be considered is, whether the facts

which have been detailed with reference to hospitals, lunatic

asylums, and a few other public establishments, favour the

theory of contagion, which supposes that the poison of

Cholera is an entianation from the bodies of the sick. Some
of the facts certainly have this tendency, namely, the

larger proportion of attacks among the attendants on

the Cholera patients than among other persons in hulks,

prisons, workhouses, and lunatic asylums, into which pa-

tients labouring under the disease were not admitted

from without ; and the large number of instances in

which nurses have taken the disease in hospitals in which

the Cholera patients were placed together in special

wards, while no communication of the disease has ap-

peared to take place where the patients were dispersed

among the patients in the general wards. But if the sick

labouring under Cholera give forth into the air around

them a poisonous matter, it seems difficult to account for

the rare occurrence of infection among the nurses and

others brought near them in hospitals, since the contagious

Typhus, which has less power of diffusing itself with great

rapidity through a city, is often communicated by a single

patient to several other persons in the same ward. This

infrequent occurrence of infection in hospitals would be

more plausibly accounted for by the hypothesis that the



188 IS CHOI.EKA

poison emanating from the sick is not conveyed by the

air into the lungs of the persons around, but is occa-

sionally swallowed by them, owing to accidejital circum-

stances, which are most apt to co-exist with want of clean-

liness. This hypothesis, however, as will be shown more

fully at a future page, would not agi'ee with some of the

more general facts relating to the epidemic.

Some facts favouring the belief that the communication of

Cholera is dependent on accidental circumstances, find a

satisfactory explanation in another theory. The occurrence,

for example, within the space of a few days, of two or three

cases of the disease among the nurses or others brought into

proximity to the sick in a public hospital, where both before

and subsequently no evidence of infection presented itself,

would be intelligible, if the cause of Cholera were a matter

reproduced altogether in the air, and not emitted from the

human body, though capable of being conveyed by sick

as well as by healthy persons, probably in their clothes,

from one place to another. For a portion of such a

poisonous matter might be introduced with the patients

into the hospital wards, and then, if the air were not

pure, would increase there for a time, and infect one or

more persons, but would not continue to exist in an active

state, unless the ventilation were very defective
j
though the

same accidental introduction of the poison might happen

more than once. In hospitals, on the other hand, in which,

owing to a favourable site and good internal arrangements,

the air was pure, or nearly so, the poison, though thus

accidentally introduced from time to time, might never have

the power to produce any effect on the nurses and other

inmates. This theory has the advantage of being the one

which accords best with the more general facts in the history

of the epidemic. But if it should hereafter prove to be

the rule that the risk of infection is greater when Cholera

patients are collected together in special wards than when

they are dispersed in many wards, other conditions, such

as space and ventilation, being the same, this theory will
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not aflford a satisfactory explanation of such facts ; and it

will be necessary to admit here the operation of an influence

derived from the sick themselves.

It is scarcely necessary to remark that the almost com-

plete immunity of medical men, who are attacked even less

frequently than nurses, is intelligible, even though the dis-

ease be contagious, since they are exposed to contact with

the sick only during a certain number of hours of the day,

and generally enjoy a state of health which renders them in

a great measure insusceptible of the disease. In the in-

stances where they have suffered, they have usually under-

gone great fatigue, while they have been much exposed to

the atmosphere of infected localities. The same considera-

tions would, of course, afford an explanation both of their

general immunity and of the exceptions to this rule, what-

ever theories of the disease were adopted.

If the results of the examination, instituted in the fore-

going pages into the direct evidence of the contagion of

Cholera, be now reviewed, it will be found that, although

several arguments in favour of that theory of the cause

of the disease have been met with, they are not by any

means conclusive. The arguments referred to are chiefly

those founded on the fact that, where the origin of the

Cholera in towns, institutions, and private houses, has been

traced to newly-ariived persons, these persons were generally

themselves first affected with the disease,—on the greater

liability of the nurses than of other persons to be attacked,

in establishments visited by the epidemic,—and on the more

frequent occurrence of infection in hospitals when the

Cholera patients received into them have been collected

in special wards. The facts relative to the seeming com-

munication of the disease to washerwomen and other per-

sons by infected clothes, can scarcely be said to afford any

decided support to the theory of contagion.

It may be that more extended observations will prove

that all these classes of facts are usually due to a contagious

property of the disease. But even then the evidence will

only show that the human body forms one nidus for the
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reproduction of the poison ; that contagion bears a small part

in the propagation of the epidemic ; that comparatively few

persons are susceptible of its influence ; and that by proper

sanitary precautious it may be almost entirely disarmed of

its power.

The question, whether contagion is an occasional cause

of the propagation of the disease, is therefore left in

doubt. The fact, however, that the disease is commu-
nicated by human intercourse, which had already been

deduced from facts of a more general nature, has here been

amply confirmed. And the impression left on the mind

is, that very probably the share borne by human inter-

course in the dissemination of the disease is larger than the

general statistical facts relative to the rise and spread of

the epidemic in this country in 1848-49 seemed to in-

dicate.

XI. Human intercourse, however, is certainly only one

cause of the propagation of the disease. The general

features of the epidemic of 1849, and special facts also,

have afforded satisfactory evidence, that some other agent

is engaged in its diffusion. The probabilitj'^ that this other

agent is the wind has already been inferred ; but it has not

yet been supported by direct evidence. It is, indeed, diffi-

cult to offer any ; for no systematic attempt has been made

to determine by observation whether the advance of the

disease is effected or favoured by the wind.

Such scattered observations of the kind as have been met

•with may, however, here be adduced, with perhaps the ad-

vantage of directing attention to a part of the subject which

much needs investigation.

The following facts observed at Madras are given by

Mr. Scot in support of the view that the infectious prin-

ci])le of Cholera may be conveyed by the air:
—"His

Majesty's 54th Regiment landed at Madras on the 10th of

May irom the H.C. ships William Fairlie and Thomas

Coutts, in a remarkably healthy state, after a voyage of

48 days, from the Cape of Good Hope, ajid marched



CONVKYED BY THE WIND ? 191

into quarters in Fort St, George. Cholera appeared amongst

the men within three days after their landing. In the former

ship, while at anchor in the roads, Cholera made its appear-

ance on or about the 18th of May
;
they had 65 cases, and

of these 12 proved fatal. The disease did not appear in

the Coutls till a fortnight afterwards : they had only 23

cases, of which 6 were fatal. Several circumstances con-

nected with the appearance of the disease on board these

ships deserve to be noticed. No case of Cholera occurred

in either ship while out at sea. The Fairlie lay at anchor

so far to the southward as to be directly to leeward of the

fort, and this was during the prevalence of the strong south-

west winds : the disease was at that period established in the

54th Regiment, in the garrison there. The men who worked

upon deck, and those who slept on the landward side of

the ship, were found to be decidedly the most obnoxious to

the attacks of Cholera. I'he ship afterwards took up a posi-

tion farther north, and about a quarter of a mile directly

to windward of the Coutts : although Cholera had then

existed in the former ship for nearly a fortnight, one solitary

case only had as yet appeared on board the latter ship ; this

case was in a sailor who slept on deck in a state of intoxi-

cation during the night. Thus situated, the wind blew

directly over the Fairlie to the CouUs, and the disease at

this juncture appeared in the Coutts: all th6 men attacked,

with one exception, slept on the side of the ship next to the

Fairlie; this side, however, was likewise the landward side."*

The passage next to be quoted is intended by Dr. Parkes

only as an illustration of the influence of meteorological

phenomena generally in the extension of the epidemic! But

the agency of the wind, as a means of conveying the cause

of the disease, is implied, Dr, Parkes f says, " At Madras
the disease is heard of at a station 90 miles off ; a few days

* Report on the Epidemic Cholera, in the Presidency of Fort St.

George, by William Scot, Surgeon and Secretary to the Medical Board,

London, 1849, pp. 198-201.

t Researches into the Pathology and Treatment of Asiatic or Algide

Cholera, by E. A. Parkes, M.D., London, 1847, p. 174.
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afterwards it appears in Madras itself." .... " And a

wind blows directly from the station, in which the disease

had shortly before been prevalent."

In England, where the atmospheric currents are so fre-

quently changing, it is very difficult to determine the relation

borne by their direction lo the course taken by the ejn-

demic. But it is worthy of observation, that during the

three weeks preceding the outbreak of Cholera in the

autumn of 1848, the direction of the wind was such as

might have conveyed an infected atmosphere from those

parts of the north of Europe in which the Cholera then

prevailed. The subjoined Table is an abstract from the

Meteorological Tables prepared at the Royal Observatory,

and published by the Registrar-General.

Weeks ending, General direction.
Amount of hnrizontal
movtment of air.

16th September
( Variable. K and

( N.N.E. predominant. 1
490 miles.

23rd

f Generally calm. S.W.
1 on two days. S. by E.

S and S.S.iS. on two
' days.

1

440 miles.

30th „ N.E. 837 miles.

7th October . . S.E. aod S.W. and S. 985 miles.

At Sunderland, the more specific observation was made by

Dr. Brown, that the house in which " the first case on shoi'e

occurred was situated at some distance, nearly a mile from

where the infected ships lay, but exactly in the direction in

which the prevailing easterly winds would convey any eflSuvia

from the vessels, without interjacent obstacles to its reaching

the town."

Again, in a letter quoted by the Commissioners of Health

in Ireland, Dr. Biggs says, " On Saturday last, the 7th

instant, a strong wind set in from the north-east, of a keenly-

piercing nature. This wind blew in a direct line to Ai-magh

from Belfast, where Cholera is now prevalent, and on that
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evening a girl aged twelve years, wlien in the female school

of the workhouse, was suddenly attaclved with malignant

Cholera, which proved fatal in fourteen hours. This girl was

an inmate of the house for nearly two months, and had had

no communication whatever with any infected person or

place ; I may mention that about the same time a man was

suddenly attacked with this disease about a quarter of a mile

from the workhouse, on the Belfast road, and has since died.

On Sunday evening five persons were suddenly seized with

Cholera in the workhouse."

Lastly, in the case of Millbank Prison, it was thought,

during the prevalence of the epidemic in London, that there

was a connection between the direction of the wind and the

renewed outbreaks of the disease in the prison. Cholera

certainly reappeai'ed in the prison most frequently when the

wind was blowing from the east and consequently over the

southern districts of London, where the epidemic was then

fiercely raging.

All such observations as these, relating to places on shore,

so long as they are few in number, are open to the objection

that the coincidence of the outbreak with the particular

direction of the wind may have been accidental. At pre-

sent they are very few : and the belief that the Cholera

poison is wafted from place to place by the wind, rests

almost entirely on the ground of inference
;
although it is

an inference scarcely admitting of question, if the theory

which regards the cause of Cholera as a poisonous matter

existing and increasing in the air, but not diffused through

it in the manner of gas, is the correct one. For it has been

shown that in a large number of instances the appearance of

the disease in a town, and the mode of its first extension

through it, as well as the origin of the disease in many
pubhc institutions, cannot be explained by human inter-

course ; and human intercourse being excluded, no adequate

means for the dissemination of such a poison remains except

atmospheric currents. If, too, that theory be correct, other

observations not yet noticed may be regarded as proofs that

o
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the poison of Cbolei-a is conveyed by the wind; such, for

example, as those on which Dr. T3ryson founds his remark

that Cholera appeared in several ships of the Mediten^anean

squadron before they had any communication with the shore,

and were still at the distance of several miles from an in-

fected locality.

It does not, however, follow from the theory in question,

that the Cholera poison should retain its properties when
earned by the winds over distances of very many miles. On
the contraiy, it is more probable that, as a general rale, it

would in a long transit be dissipated and destroyed by the

purer air with which it would generally be brought into rela-

tion ; and several of the general features of the epidemic or

classes of facts examined in the preceding pages, favour this

view.

The information with regard to the share borne by human
intercourse in the dissemination of Cholera through England,

examined at page 162, tends to show that the influence of

atmospheric currents is chiefly exerted in spreading the

disease through the diflferent parts of towns, and over parts

of a country of limited extent. The history of the invasion

of fresh islands and continents by the epidemic leads to the

conclusion that Cholera is at all events not dependent on

the agency of the wind for enabling it to cross seas ; while

the remarkable manner in which it often is confined to the

course of rivers in passing through an extensive country,

and the comparatively slow rate of its progress under all cir-

cumstances, are further reasons for believing that the Cholera

poison is not, except in very rare instances, carried long

distances by the winds without the loss of its morbific

properties.

Stronger evidence, therefore, than is afforded by any of the

observations quoted above would be needed to establish as a

fact that the Cholera poison had been conveyed by the

wind for the longer distances there indicated
;
though tlic

admission may even now be made that its transference by

this means over wide spaces probably has happened occa-
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sionally, and more frequently, perhaps, in cliraates such as

that of India than in regions where the air is usually cooler

and less charged with moisture.

XII. In the course of the remarks suggested by the general

features of a Cholera epidemic, no reference was made to

the different modes in which the cause of the disease might

act on the human body. All the statistical and general facts

examined were found eminently consistent with the view,

that the agent producing the disease is a matter which exists

and increases exclusively in the air or on surfaces exposed to

that medium ; and such a morbific matter would, of course, be

apt to enter the lungs with the breath, and likewise to be

.swallowed either with the food, on the surface of which it

had been deposited, or with the fluids of the mouth which had

collected it from the air during the act of breathing. But

whether the one or the other channel is that by which the

poisonous effects are produced, seemed thus far to be a

question of little importance. In more recent pages, how-

ever, where particular facts relative to the communication

of Cholera were under review, the possible introduction of

the poison into the system through the alimentary canal

has been referred to as one assumption on which the ap-

parently cajDricious manifestations of the infectious power of

the epidemic in different public establishments might be

explained ; and a theory which is entirely based on this

assumption must now be examined.

The theory referred to,—that which Dr. Snow has pro-

pounded, and in support of which he has adduced some

startling facts,—gives a new form to the doctrine of con-

tagion, and makes the solid and liquid ingesta, instead of

the air, the vehicles by which the contagion is imparted to

the human system. It supposes that the poison being swal-

lowed acts directly on the mucous membrane of the intes-

tines and excites the flux from its surface ; that the poisonous

matter is at the same time reproduced in the intestinal canal,

and passes out much increased with the discharges; and

0 2
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lastly, that it then in various ways, but chiefly by those dis-

charges becoming mixed with the drinking-water in rivers or

wells, reaches the alimentary canals of other persons, in

whom the like disease and accompanying reproduction of

the poison ensue.

At the first glance this theory has the aspect of great im-

probability ; but one fact which it assumes, namely, that the

matters which have passed through the alimentary canal

exist in some kinds of water used for drinking and for

culinary purposes, has been clearly proved by Dr. Brittain,

and Dr. Swayne. The theory is supported, too, by

other evidence of an unexpected and striking kind, and

cannot be passed by without some examination of the

grounds on which it is based.

The following are the principal arguments urged in its

favour : first, all those usually adduced to show that the

difi'usion of Cholera is brought about by human intercourse,

and, in particular, by contagion
;

secondly, those patho-

logical features of the disease which establish the importance

of the drain from the intestinal mucous membrane as the

source of at least the majority of the characteristic morbid

phenomena; thirdly, the probability that, in the dark and

dirty dwellings of the poor and other places where Cholera

chiefly spreads, portions of the colourless and almost in-

odorous discharges of the sick are conveyed into the sto-

machs of the persons living around them
;

fourthly, the

appearance of Cholera in those who have recently eaten

food brought from infected houses, or have handled the

soiled bedding of Cholera patients
;
fifthly, the extension of

the disease among the inhabitants of groups of houses which

were supplied with water from wells, tanks, or cisterns, into

which privies, cesspools, or sewers had leaked or over-

flowed ; and sixthly, evidence tending, or intended to show

that the great prevalence of the epidemic in some towns

may be due to the fact of the water used by the inhabitants

having been rendered foul by the contents of sewers.

The arguments of the first kind have, of course, no special
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relation to this theory. The inferences in favour of the pro-

pagation of Cholera by human intercourse, which have been

drawn from the facts examined in this Report, are, with few

exceptions, equally tenable, whether the cause of the dis-

ease be supposed to increase in the body or in the air,

and to act on the body through the lungs or through the

alimentary canal. Some of the objections to which the

theory of contagion is liable on the supposition that the

communication takes place through the medium of the air,

are, indeed, not applicable to this theory. Thus, in some

cases, contaminated water might serve to convey the disease

to persons not in contact with, nor even in proximity to, the

first patients. It will be seen hereafter, however, that this

explanation does not satisfactorily meet all cases of the kind

referred to.

It is not within the scope of this Report to discuss the

arguments derived from the pathology of the disease, but it

may be remarked that, notwithstanding their undoubted

consistency with the theory, they are in themselves by no

means proofs of its truth ; since a poison may, through the

medium of the blood, affect parts of the body very distant

from that part at which it entered the system.

The arguments of the third kind, based chiefly on the

want of personal cleanliness in the lower ranks of society,

which have furnished the most numerous victims of the

epidemic, and on the peculiar character of the intestinal and

gastric discharges in Cholera, need more particular notice.

There is no doubt that in the houses of the poor, and even

in some public institutions, the hands of the nurses and
others about the sick must often be soiled with the dis-

charges ; and it is not unlikely that occasionally, from want

of cleanly habits, portions of these discharges may uncon-

sciously be swallowed by them with their food. The escape

of medical practitioners and other persons of the middle

and higher classes who visit infected houses, may be ex-

plained by their habitual attention to cleanliness, as well as

by their rarely taking food or drink in the places where the
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disease prevails. The foul state of mines and the practice

of miners to take food in the mines, would likewise, if this

theory were admitted, explain the great mortality expe-

rienced in the mining districts. On the other hand, how-

ever, it must be noticed, that the women and children who

do not work in the mines were attacked there in as large

numbers as the men ; while the attendants on the lunatics,

in several asylums in which the insane patients suffered

severely, almost entirely escaped ; and neither of these facts

is quite satisfactorily accounted for by the theory in ques-

tion.

The instances of the supposed communication of the dis-

ease by contaminated food hitherto published, are veiy few

and altogether unsatisfactory ; and the communications re-

ceived by the Cholera Committee do not confirm the belief

that the disease is imparted by means of the clothes and

bedding of the sick, to persons handling or washing them.

It may be, however, that washerwomen usually are protected

by reason of their hands being necessarily kept clean, or

that the poison is destroyed by the hot and alkaline fluid in

which the clothes are immersed.

Several of the instances adduced in proof of the associa-

tion of local outbreaks of Cholera, affecting groups of houses,

with a contaminated state of the water supplied to those par-

ticular houses, are doubtless remarkable. And if it could

only be shown that the Cholera discharges are poisonous,

these occurrences might be accepted as evidence of the

poison being distributed with the water used for drinking.

But the facts fall far short of being themselves proofs of the

poisonous nature of the discharges, while there is no gi*eat

improbability in the sujDposition that the association of the

contaminated state of the water, in these instances, with out-

breaks of Cholera, was a mere coincidence. In the dwellings

of the poor, such an ill construction of the drains and water-

pipes, cesspools and cisterns, as would permit of the admix-

ture of their contents, seems not to be very infrequent; and

the communication of the disease from house to house might
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be explained either by reference to the frequent intercourse

subsisting between the persons dwelling in them, or on the

supposition that the poison was conveyed from one house to

another by the air. In one instance cited, however, that of

Albion Terrace, Wandsworth, the houses were not of that

class in which the frequent intercourse of the inhabitants

would be a likely means of propagating the disease. This,

then, is an instance in which the only alternative seems to

be between the communication of the disease by the water,

and infection by the atmosphere.

The replies to the queries issued by the Cholera Committee

with reference to the water supply of the localities visited

by Cholera, are in some instances consistent with the

view that the local extension of the disease may be con-

nected with the contamination of the water by the dis-

charges of the first patients. In Willow Place, Hammer-
smith, where seven deaths occurred, the water, accord-

ing to Mr. Horton, was evidently contaminated by neigh-

bouring cesspools, which were at 3 feet distance from

the wells. In Mill Square, Hoxton, where there were

several deaths, the water, Mr. Plawthorne says, was " taken

from a well sunk a few yards off a cesspool ; the soil around

was infiltrated by refuse, and the water very bad." Dr.

Plomley gives a similar account of the water drunk by the

hop-pickers at East Farleigh, in Kent, of whom 46 died out

of 1000, the first case being that of a man who had arrived

the evening before, and who had been suffering from diarrhoea

during the previous day. Lastly, the water of the Walsall

Workhouse was, according to Dr. Burton, more or less con-

taminated by soakage from cesspools.

But the information received by the Committee respecting

the water supply of other localities, in which Cholera was .

very rife, is equally adverse to the view that attributes so

great an influence to the drinking-water.

Mr. Frost states that the water used by the inhabitants of

the Potteries, the locahty most severely visited at Not-
ting-IIill, was drawn " from a pump, near which there is no
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sewer," and was "not likely to be contaminated in any way."

The water used at the group of six cottages at Long Hand-
boro' is described by Mr. Shurlock as " pure." And in

several public establishments severely visited hy Cholera, no

source of contamination of the water was detected. Mr.

Kite states that the water for Drouet's school was " drawn

from artesian wells, and was not contaminated." The water

used at the Wakefield liUnatic Asylum is described by Dr.

Wright as " quite pure," " from a well -30 yards deep, aided

by drifts from other springs in the ground to the north.

None of these springs are near the sewers, and the drifts are

far below (.') their level." The water of the Hertford County

Prison, likewise, is said by Dr. Davies to be " extremely

sweet and pure, from springs in the chalk, pumped from

wells within the prison walls."

These facts are not, however, fatal objections to the

theory; for in the examples of groups of houses supplied

with apparently good water, which are few, it is possilile

that some source of contamination may have been overlooked.

And in the cases of public establishments, it is likewise

possible, though highly improbable, that the extension of

the disease from ward to ward has been due to the convey-

ance of portions of the discharges from one ward to another,

and from the sick to the health)', in consequence of the

intercoui-se maintained between the different inmates.

The last argument adduced in support of the theory under

consideration, is that the prevalence of Cholera throughout

large towns has been proportioned, in many cases, to the

degree in which the water drunk was contaminated with the

outpourings of sewers.

Exeter and Hull serve as the chief examples. Hull was,

in 1832, supplied, though scantily, with pure water from

springs distant three miles from the town ; and in that year

it suffered but slightly from Cholera, only 300 deaths occur-

ring, and those chiefly among inhabitants of the poorer class.

In 1849, the supply of water was more abundant, but it was

drawn from the river Hull at a point nearly four miles above
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the confluence of the Hull with the H umber, and quite

within reach of the sewage from the town of Hull, which

is, in fact, poured into the former river, and must be carried

by each tide some distance up the river, past the works of

the water company; and in this year the number of deaths

was 1178.

Exeter, in the year 1832, was most imperfectly supplied

with water, by private wells, an ancient conduit, and water-

works of very limited power : so that much of the water

used was obtained by dipping from the river and adjacent

streams; and the two principal sources of the supply of this

kind were contaminated by the contents of one of the main

sewers. The epidemic of that year was fatal to 347 persons

in Exeter. The supply of water has, since 1832, been

derived from the river at a point two miles above the town,

and out of reach of the influence of the sewage or the tide;

and the mortality during the year 1849 amounted to only 44

deaths, many of which were the deaths of persons infected

before their aiTival.

Now, it is quite obvious that many more instances of this

kind would be necessary to establish that the I'elation be-

tween the character of the water and the mortality from

Cholera was that of cause and effect; and the facts communi-

cated to the Cholera Committee on the subject do not coun-

tenance such a view. With regard to Hull itself, it is

remarked by Dr. Sandwith that " the Cholera broke out in

two public institutions, the Retreat and the Infirmary, with

precisely similar results, although the former is supplied

with water from the Derringham Spring, and the latter from

the river Hull. The number of inmates in the Retreat was

90, and in the Infirmary 73. In each there were 9 cases of

the disease, and 4 deaths." The character of the water is

described more or less precisely in Ihe cases of six other

towns, which, in the year 1848, suffered a mortality from

Cholera exceeding 100 in 10,000 inhabitants, and in all the

.six it is said not to have been contaminated. In Bridgenorth,

Dr. Strange states, "The water used for drinking was spring
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water." The same was the case at Ilcdon, according to

Dr. Sandwith ; and likewise at Dowlais, where tlie water, al-

though very scanty, is described by Mr. White as being " of

the purest description, caught immediately as it issues from

the rock at some distance from any infected place." The
source of the water distributed at Plymouth and Leeds is

not specified ; but Mr. Eccles, with regard to the former place,

and Mr. Bearpark with regard to the latter, state that it was

pure, and express their belief that it cannot have been con-

taminated. At Ilford, again, where the mortality from Cholera

was 59 in a population of 4500, Dr. Chambers describes

the water as derived from springs, and pure, except in the

instance of one group of houses.

Of three other towns, resj)ecting which information has

been received, and the mortality of which ranged from 45 to

66 deaths per 10,000 inhabitants, namely, Swansea, Wake-
field, and Sunderland, the first does not derive its supply

from one general source, which, being contaminated, could

have served to distribute the poison*; but the cases of Sun-

derland and Wakefield are especially important. At Sunder-

land, Dr. Brown states, " The water is pumped from a depth

of nearly forty fathoms out of the sand, which underlies the

superficial stratum of magnesian limestone." " It is pure

and sparkling," and "is transmitted through the town by 24

miles of iron pipes." In Sunderland, then, Dr. Brown re-

marks, " Water, contaminated by passage through infected

places, or from sewers, drains, or cessjiools, can have had

nothing to do with the diffusion of Cholera." The town of

Wakefield generally, as well as the prisons there, which

have been mentioned in this Report, are alike supplied with

* Its chief supply, according to Dr. 6. G. Bird, is drawn from public

and private springs, from wells and pumps, and from the Swansea

Waterworks. The water of the wells and pumps is rendered foul

by privies. The water of the waterworks is brought from springs on

high land some miles from the town, and the part of the town to which

it was distributed suffered least from Cholera. But this was also the

part of which the sanitary condition was generally most favourable to

health.
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water by the waterworks, which derive it from the river

Calder, about four miles from the town. Now, in the mouth

of January, 1849, Cholera prevailed with severity in the old

prison, 16 convicts dying there, and the river water must

have been then contaminated by the discharges of the Cho-

lera patients
j
yet only 3 fatal cases occurred at that time

in the town. In the subsequent summer the disease pre-

vailed with much severity in several parts of Wakefield

;

the river, again, must have become contaminated, but the dis-

ease did not reappear in the prison.

These facts, if there vt'ere no other grounds for doubt,

would afford reason for great caution in admitting the con-

clusions drawn by Dr. Snow from the facts relating to Exeter

and Hull. The majority of them prove that the disease can

spread through towns without the aid of contaminated

water; and the case of Wakefield even throws doubt on the

power of contaminated water to produce the disease.

Two other instances remain to be noticed, which tend

even more directly to weaken the infei'ence drawn from the

increased mortality from Cholera in Hull in 1849, compared

with that experienced in the year 1832. In Wigan and in

Portsmouth the excess in 1849 was far greater than it was in

Hull
; yet in neither of these towns can it be ascribed to an

alteration of the water supply. At Wigan, according to

iuformalion received from Mr. Daglish, the water drunk by

the inhabitants is derived in part from springs and wells in

the town, but chiefly from landsprings at a high level two

miles from the town. The water itself is impure ; but there

can be no admixture with the sewerage ; and the supply has

been increased, and its distribution extended, since 1832.

At Portsmouth there can, of course, be no admixture of

the contents of the sewers with the water used for drinking

at its sources. The sewers empty themselves into the har-

bour; and the main supply of water, according to Mr.
Garrington and Mr. Slight, comes from springs in the neigh-

bom-hood of the Tarlington Waterworks, situated on the

slope of Portsdown Hill, six ov seven miles distant; much.
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likewise, being drawn from a few public pumps and nume-

rous private wells. The water of these wells is contami-

nated by percolation from cesspools and from the surface.

The water from the waterworks is hard, and the whole sup-

ply is insufficient. But neither as regards the sources, nor

as regards the quality of the water, has any essential altera-

tion taken place since 1832.

In both these towns, then, the excessive mortality from Cho-

lera in 1849 must have had some other cause than the admix-

ture of the sewerage matters with the water drunk by the in-

habitants ; and this cause has probably been the increased

density of the population with a consequent deterioration of

the atmosphere, and more constant and closer communica-

tion amongst the inhabitants. And in the case of Ports-

mouth, there seems to have been the additional influence of

a more general state of the atmosphere favourable to an

increase of the disease. For Gosport, situated at the oppo-

site side of the harbour, suffered a rate of mortality from

Cholera which, by comparison with the mortality in 1832,

was equally excessive. If, then, such were the probable

causes of the increased mortality in these towns, there

seems no reason to seek a special cause for the same result

in the case of Hull, which had undergone as great an in-

crease in population, and, in site and sanitary condition,

presented so much that was fitted to favour an excessive

virulence of the epidemic*.

* The data for this table are derived from Mr. Farr's Report, and from

the paper of Dr. Merriman, in the 27th vol. of the Med. Chix. Transac-

tions.

1832. 1849.

Place or District.
Populfltion,

1831.

Deaths
from

Cliolera.

Population,
1851.

Deaths
from

Cholera.

Hull . .

Wigan ....
Portsmouth
Gosport ....

28,591

20,774

46,282

6,184

300
30
86
5

60,552

77,545

72,676

16,908

1178
563
568
126
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Of the slight mortaUty in Exeter in the year 1849, on

the other hand, a sufficient explanation is found in the cir-

cumstance of its being situated in a tract of country in

which the epidemic was very late in exerting its influence

(see page 91), and in which its effects were everywhere very

slight except in the two coast towns of Brixhamand Torquay.

(See Map II.)

The inferences which have been drawn with regard to the

share borne by the Thames water in the diffusion of Cholera,

must now be examined. London is supplied with water of

various degrees of purity ; and when the districts of Londan

are arranged in three classes—the first consisting of those

supplied from the Thames between Battersea and Waterloo

Bridges, where the water is foul from the contents of the

sewers being carried upwards by the tide ; the second of

those supplied by the river Lea, the New River, and the

Ravensbourne, which are also more or less foul ; and the

third of those supplied from the Thames at Kew and Ham-
mersmith, a point to which the contents of the great London
sewers are not carried,— it is found that, in the first class

of districts, the deaths from Cholera in 1849, for every 10,000

inhabitants, ranged from 28 to 205 ; while in the second

class it ranged from 19 to 96; and in the third class from 8

to 33.

It is by no means certain that the purity of the water dis-

tributed to the three classes of districts corresponds with these

three degrees of mortality from Cholera; but even if this

were established, it would not thereby be proved that the

degree of mortality was dependent on the state of the water.

For the elevation of the different classes of districts varied in

nearly the same ratio ; the average elevation varying, in the

first class, from 2 feet below high-water mark to 22 feet above

that level; in the second, from 2 feet to 88 feet; and in the

third, from 12 to 100 feet above the same level ; and it is a

well-established fact that differences of elevation usually

have associated with them corresponding differences in the

mortality produced by the epidemic.
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To determine the relation subsisting between tlie water

and the mortality from Cholera more precisely, it is neces-

sary to compare them in the cases of the several districts

taken separately. The subjoined table* gives these data,

* The data for the subjoined Table are, of course, derived from the

published Returns of the Registrar General. Those districts supplied

by more than one Water Company are omitted.

Water Company,
and

Source of Supply.
Districts.

Mortality
from Cholera

in 10,(KK)

Inhabitants.

Elevation
above

High Water,
in Feet.

Southwark and Kent

—

Rothcrhithe 205 0
Thames at Battersea,

Ravensbom-ne, ditch-

es, and wells.

Southwark — Thames St. Clave 181 2
at Battersea. 161 0

100 22

Lambeth and South- St.George'sSouthwark 164 0
wark — Thames St. Saviour 153 2
at Battersea and Newington 144 2
Thames Ditton. Lambeth 120 3

Camberwell 97 4

90 36
East London — River Poplar 71 10

Lea, at Lea Bridge. Whitechapel 64 28
47 16

oC. Vjreorge s in tneiiast AO 10

68 2

Chelsea — Thames at 46 12
1Q

75 8

Kent — Ravensbourne, 30 28
in Kent.

96 28
New River— Chadwell St. Giles 53 68

Spring, Herts ; River 45 42
Lea, near Hertford London, City 38 38
and Tottenham ; and St. Martin 37 35
wells in Middlesex 35 50
and Herts. 35 53

St. Luke 34 48
22 88
19 63

West Middlesex — Marylebone 17 100
Thames at Barnes.

Grand Junction — Paddington 8 76

Thames at Kew. Hanover Square, and
May Fair 8 149
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together with the elevations of the districts, and shows at

once, that although in the smaller groups of districts

supplied by the difiierent water companies, the mortality

from Cholera throughout them presents a general rela-

tion to the source of the water supply, yet the indivi-

dual districts in each group differ one from another very

widely in the degrees of mortality they suffered ; while the

relative levels of the distrii ts in each group still present a

general correspondence with their rates of moi'tality. The
great difference in the mortality from Cholera between the

several parts of an area deriving its water supply from one

compan}^, is well seen in the cases of the districts sup-

plied hy the Chelsea and Southwark AVater Companies

respectively; and in relation to these, as examples, the ques-

tion may be asked. How did it happen, if the character of

the water has a great influence on the mortality from Cho-

lera, that in the Belgrave district only 28 persons in 10,000

died, and in the Westminster district, also supplied by the

Chelsea Company, 68 persons in 10,000; and, again, that in the

A'Vandsworth district the mortality was only 100, and in the

district of St. Olave 181 in 10,000 inhabitants, both these

districts receiving their water supply from the Southwark

Company? In the former instance, it is clear that differences

in elevation, and in the amount of poverty, were the condi-

tions which most probably caused the unequal mortality.

In the latter, the result must be ascribed to the differences

in elevation and in the density of the population. Now,
varieties in these conditions could not have affected the state

of the water itself, and two of them, elevation and density of

population, would have little if any direct influence on the

liability of the inhabitants to be affected by impure water;

vi^hile, if it be assumed that the mortality from Cholera is

dependent on the state of the air, it is easy to under-

stand how great poverty and density of population may
compen.sate for the absence of a low level, and, vice versa,

how this may supply the want of the two other condi-

tions.

We shall see presently additional reasons for believing
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that, even if the theory of Dr. Snow were generally correct,

the infiuence of the character of the water must be very in-

considerable.

Some other facts, however, adduced in support of the

view, that the purity or impurity of the water has a great

influence, must now be noticed. The absence of Cholera in

some large public establishments having independent sup-

plies of water from Aitesian or ordinary wells, is contrasted

with the severity of it in others in which the water used is

taken from the Thames. It is shown, for example, that in

Bethlehem Hospital, which is situated in one of the districts

most severely visited by the epidemic, not a single case of

the disease occurred among 400 inmates; and that in the

Queen's Prison, similarly situated, only one death occurred.

Both these establishments derive their water for drinking

and cooking from deep wells. It may be added, that in the

Horsemonger Lane Gaol, which has also a good well within

the prison walls, there was only one case, that of a man
admitted into the prison, according to Mr. Wintour Harris,

only a week previously. It is certainly remarkable that

Bethlehem Hospital was the only large lunatic asylum in

the metropolis that escaped, and the only one supplied

with spring water; and that the prisons in the unhealthy

southern districts were spared, while two in West-

minster, a less severely visited part of London, but sup-

plied with Thames water, namely, the Millbank Prison and

the Tothill Fields House of Correction, suffered intensely,

48 deaths occurring in the former among 1106 prisoners,

and 13 in the latter amongst 800. The water supply of

Millbank Prison is taken direct from the river just below

Vauxhall Bridge, though it is filtered for drinking through

sand and charcoal. The Tothill Fields Prison is supplied

by the Chelsea Water-works Company.

These at first sight appear strong facts. But it must be

borne in mind that Bethlehem Hospital, though on the

borders of a densely-populated and lov\' district, is sur-

rounded by wide open spaces—that it includes within its

boundary wall 15 acres of gi-ound—that this sjiace is oc-
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cupied by only 400 persons, which gives the proportion of

only 26 persons to an acre, while in the entire district of

St. George's, Sonthwark, in which it stands, there are 181 to

an acre—that the building itself is in all its parts spacious,

well-ventilated, clean, and by no means crowded, while the

patients are abundantly fed—so that, in fact, this institution

afforded no local cause or condition for the development or

action of the poison there. In the case of the Queen's

Prison, of which the poi^ulation numbers about 300, it must

be remembered that the inmates, being debtors, not only

have sufficient food, but are allowed also a limited quantity

of fermented liquor ; and in the instance of the Uorse-

monger-Lane Gaol, the comparatively small number of in-

mates, namely, 228, and the short periods of their deten-

tion, compared with the longer terms of imprisonment in

the Millbauk and Tothill Fields Prisons, must be borne

in mind. But, independently of these considerations, there

are other reasons for doubting the conclusions drawn from

the nearly entire escape of the establishments in question.

In numerous instances, institutions supplied with pure spring

water, as the Wakefield Asylum, the Hull Asylum, and the

Wrekenton Asylum, near Gateshead, were severely attacked by

Cholera; and large establishments supplied with contaminated

river water have been spared by the disease at times when

the surrounding population was suffering. The Wakefield

Prisons have already been cited as examples of the last fact.

The London House Asylum at Hackney, supplied by the

New River Company, likewise had no case of Cholera in

the summer of 1849, and the Grove Hall Asylum, Bow^
supplied by the East London Company from the river Lea,

had only one case then, although the disease had appeared

in both simultaneously, and in the latter with great severity,

evidently from some otiier cause than the character of the

water supply, between November, 1848, and February, 1849,

when the water supplied to them could have been scarcely

at all polluted by the discharges of persons sick elsewhere.

The same difficulty, therefore, which the- total escape of

p
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Bellilfliem Hospital and the two prisons in Southward pre-

sents in relation to the theoi'y of the distribution of the

poison through the air, occurs in the cases last referred to,

if the theory of the distribution by means of the. drinking

watt r be adopted.

Thus, tlien, it appears that of the arguments by which

tliis theory is supported, on^ two, besides that founded on

the pathology of the disease, have a wide basis in facts,

namely, the first and the tkird of those enumerated at page

194. The I wo arguments referred to might be used in favour

of any theory which should regard the cause of Cholera as a

poison partiallj'- distributed—not diffused as a gas—through

the air, having a connection of some khid or other with

poverty and dirt, and capable of being conveyed from place

to place by human means. 'I hose arguments, on the other

hand, which have a special reference to the reproduction or

increase of the poison in the alimentary canal, and to its

diffusion through towns or groups of houses hy means of the

admixture of the intestinal discharges with food, and espe-

cially with the water taken as drink, are exceedingly de-

fective in facts of a conclusive nature, and are in a great

measure controvevtcd by the evidence contributed by the

correspondents of the Cholera Committee. It remains to

show the apparent incompatibility of the theory with some

of the best-established general features of Cholera epidemics.

There is, in the first place, great difficulty in reconciling

it with the obvious influence of season on the rise and sub-

sidence of the epidemic in large towns. In a city like

London, supplied with water for drinking from a large river,

the temperature of which varies very closely with the tem-

perature of the air, it might be argued that the poison being

able to exist only in water of a certain degree of warmth,

the diffusion of the disease in this way can take place only

in the summer season, when the temperature of the river

water at night is above 60° Fahr. But this argument would

be inapplicable in the cases of towns supplied from sources

which cannot be contaminated by admixture with the con-
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tents of the sewers ; and here the influence of season in

the difl'usion of the disease must be ascribed to a direct

action of the atmosphere, or of imponderable agents opera-

ting through it on the poisonous mailer in the course of its

transmission from person to person, or from spot to spot, by

wliatever means its transmission may be effected.

Another and strong objection to the theory is aflforded by

those great variations in the intensity of the epidemic in

London and Paris, unattended by,- and therefore not refer-

able to, variations of temperalure, which have been de-

scribed and illustrated at pages 34 and 35, The phenomena

referred to seem to be fatal to the view that the river water

distributed through these cities was the medium by which

the cause of the disease was diffused. For no such altera-

tion, apart from changes of temperature, can be conceived

to have taken place in the water of the Thames and Seine

as w-ould suddenly destroy the poisonous organic matters

poured into them. Those exceptional cases, too, in which

Cholera has become widely diffused through towns in the

coldest season of the year, as at Glasgow, Dumfries, and

Paisley, in the winter of 1848-49, cannot be explained by

the view that the cause of the disease is diffused through the

drinking water, if, in order to bring the usual relations of the

disease to the seasons into accordance with the theory, it is

assumed that a certain temperature of the water is essen-

tial.

Again, the extraordinarily rapid extension and increase of

the epidemic at its commencement in some instances, as at

Paris in 1832, when it destroyed 7000 persons within the

first 18 days, and in the smaller town of New Orleans, in

1848, where it was within the same space of time fatal to

800 persons, is likewise inconsistent with tlie belief that

the cause cf Cholera, being reproduced only in the bodies

of the sick, is distributed chiefly by the water drunk and by
human intercourse, and is in every case taken with some
ingeda into the stomach. With regard to the share sup-

posed to be borne by water, the inconsistency with the

P 2
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theory is the greater in the case of Paris in 1832, since in

that instance the rapid diffusion took place when the mean
temperature was much below 60° Fahr.

Nor can the rise of the epidemic in London in October,

1848, be with more probability referred to the agency of the

water supply. It will be recollected that the first two cases

occurred at Horsleydown, on the 22nd and the 30th of

September, and that 26 persons, living for the most part near

the banks of the river, but as widely apart as Woolwich

and Chelsea, and some of them inhabitants of Harp Court,

Fleet Street, and others of Spitalfields, were attacked by the

disease within a week from the latter date. It has been

shown by Dr. Parkes that the infection of these 26 persons

cannot be traced to communication with the first two pa-

tients : and it can surely not be ascribed to the discharges

of those two patients having been conveyed to the different

localities by the water of the Thames. The water drunk at

Spitalfields, it may be remarked, was derived, not from the

Thames itself, but from the Lea River at Lea Bridge.

The dissemination of Cholera through the country receives

no elucidation from this theory. At all events, the extension

of the disease from town to town cannot be due to the con-

tamination of the water of rivers by the discharges of the

sick, inasmuch as the epidemic, in most instances, ascended

rivers instead of following the course of the water down-

wards; and human intercourse, having been found incapable

of explaining all the facts, the aid of atmospheric currents

has seemed necessary to effect the diffusion of the poison.

Hence in the theory under examination it has been as-

sumed that the discharges of the patients becoming dry

under certain circumstances, the poisonous matter is wafted

about in the form of dust. But when it is considered that

in all probability a very small quantity of the watery dis-

charges of Cholera patients ever enter the atmosphere in

that state, it seems impossible to admit that the diffiision of

the disease in the course of a few days through a wide tract of

country, or even through a large city, can be ascribed to the
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action of a portion of the virus thus transmitted from place

to place. In such cases, if the agency of human inter-

course is inadmissible, the dissemination of Cholera cannot

be accounted for by the mere scattering of any poison

supposed to increase exclusively in the human body ; the

poison, whatever its source, must in such cases have under-

gone increase in the air itself.

It seems needless to adduce further proofs from the history

of Cholera of the insufficiency of the theory proposed by Dr.

Snow. It may be remarked, however, that the proportions

in which the two sexes and persons of different ages suc-

cumbed to the epidemic, are strikingly inconsistent with the

main assumptions of which it is constructed. If the disease

be contracted by swallowing portions of the discharges of

those already labouring under the disease, with which the

hands have been soiled, or by drinking water contaminated

with those discharges, women, who are by far the most fre-

quent and constant attendants on the sick, ought to have suf-

fered much more than men ; and adult men, inasmuch as they

drink comparatively little of unmixed water, would have ex-

perienced likewise less mortality from the epidemic than

young persons and children of either sex, who would be

more liable to imbibe the poison in that way.

This theory, as a whole, then, is untenable. It has, how-

ever, directed attention to circumstances which may be

hereafter shown to bear a part in the production or in-

crease of this as well as other epidemics ; and the inquiries

it suggests must not be neglected when the causes and

mode of propagation of such diseases are again made the

subject of investigation.

It is not probable that in the case of Cholera the influence

of water will ever be shown to consist in its serving as a

vehicle for a poison generated in the bodies of those who
had suffered from the disease. But it may be proved that

the poisonous matters which produce Cholera, as well as

other epidemic diseases, are capable of increasing in foul

water as well as in foul air. At all events, it is scarcely pro-
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bable that water coiitaiiiing ])iitiid matters in a state of solu-

tion or of suspension can be babiluall}' swallowed without

at least the risk of injury to the liealih. This subject needs

and is likely henceforth to receive more systematic invesli-

gation. Already, indeed, since the last epidemic of Cholera

in London, one mode, in which a large surface of water con-

taminated with the foul ouljjourings of sewers may largely

contribute to the unhealthiness of a city, has been set forth

with scientific precision by Mr, Farr. With the aid of cal-

culations, made by Mr. Glaisher, he has shown that in the

summer season as much probably as 4,000,000 gallons of

water rises daily in the form of vapour from the surface of

the Thames at London, cairying with it into the atmosphere

some portion of the putrid contents of the river.

CONCLUSIONS.

At the commencement of this Report an outline was given

of six different theories, embodying the chief varieties of

opinion relative to the cause and mode of diffusion of Asia-

tic Cholera; and it w'as proposed to examine the more im-

portant facts in the history of the epidemic, in order to

determine, if possible, which theory is su])ported by the

largest amount of evidence. The task indicated has now
been, however iu)perfcctly, fulfilled, and it remains to set

forth the results of the inquiry.

1. The theory that the cause of the disease is a general

state of the atmosphere— a general "atmospheric influence,"

or "epidemic constitution"'— has bten found untenable.

The wide extent which the epidemic soon attained in

England in 1848, the obvious dependence of its increase in

the summer of 1849, and of its decrease and subsequent

disappearance in the autumn and winter of that year, on

some influence exerted throughout the countrj', and the

association of the disease, w here it was vc ry rii'e, with those

characters of site and those defects of sanitary provisions,
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which have been termed " localising condilions,"— these three

general facts constitute the sole support of the theory in

question. Other facts, as general and as well established, are

irreconcilable with it. The duration of the epidemic for many
months in a conntry and even in a single city is obviously

inconsistent with the belief that the cause is an influence

belonging to the moving body of the atmosphere;' and if the

atraospheiic influence is regarded as independent of the

moving air, though acting through it— some " electrical

state" or " telluric influence"— the following features of the

epidemic are still difficulties little less than insuperable in

the way of adopting this theory: first, the very partial dis-

tribution of the epidemic, even among places presenting

equally the so-called "localising conditions;" second, the

outbreak of the disease at different times, in several parts of

a comparatively limited tract of country, in the several parts

of the same town, or even of the same building
;

third, the

cessation of the disease, also at diff"erent times in different

localities
;

fourth, its lingering in a few spots when the

general conditions favouring it have obviously ceased
;

fifth,

its extension from centres in different parts of the country

;

and, sixth, the evident connection in many cases subsisting

between the successive outbrealis in neighbouring places,

and especially in different parts of a town or of a public

establishment, where the occurrence of the first outbreak of

the series has evidently been the condition determining those

which foUnvved. Still more difficult would it be to explain

satisfactorily by this theory, in an)' form which might be

given to it, the comparatively slow and step-by-step progress

of the epidemic in a determinate course over a continent; it§

slower progress in winter than in summer; its frequent arrest

in the winter; its often aff'ecting a mere narrow tract of

country, leaving unscathed the regions on either side; its

extension through a country in different directions at the

same time; its mai-ch for months together against the direc-

tion of the wind ; the rapidity with which it has crossed the

Atlantic Ocean, contrasted in a striking manner with its slow
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progress on land; the constancy with which, in invading an

island or fi-esh continent, it has appeared at the largest sea-

ports before extending inland ; the great leaps it sometimes

seems to make over entire countries in passing from one sea-

port to another; and, lastly, many facts lo be noticed pre-

sently, wliich clearly connect its extension with the inter-

course and locomotion of mankind.

2. The persistence of the epidemic for a certain time, even

in localities of small extent, and its very partial distribution

in a country, a town, and even parts of towns, are two facts

which at once suggest the inference that the cause of the

disease is a material substance, and that it is only partially

distributed. This inference is confirmed by the characters

above referred to, as those presented by the epidemic in its

progress over a country, and by the fact that, within a limited

area, many spots have remained free from it, which exactly

resembled the localities attacked in respect of the supposed

localising conditions. It is certain, however, that Cholera

is so far connected with the conditions of low site and defec-

tive sanitary provisions, that it is never very rife, except

where they are present in a marked degree. Now, all these

conditions alike tend to produce a damp and impure state

of the air in the places where they exist; while the varia-

tions of the intensity of the epidemic, attending variations of

season and temperature, and the slighter eflfects of other

known meteorological changes, are most easily explicable by

referring them to the increase or decrease of moisture and

impurities in the air, which necessarily result from a rise or

fall of temperature, and from a stagnant or rapidly-moving

atmosphere respectively. The natural inference is, therefore,

that the matter which is the cause of Cholera, increases and

finds the conditions for its action, under the influence ot foul

or damp air with the aid of some degree of warmth ; and

this being premised, other facts become intelligible, namely,

the persistence of the disease in the winter, for the most

part in the interior of large establishments, where there is

warmth, together, with that impurity of air produced by^the
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accumulation of many human beings within a limited space

;

the preference manifested by the disease throughout an

epidemic for low and densely-populated districts, especially

the tracts of countries about the mouths of rivers, and for

crowded towns and dirty and ill-ventilated parts of towns,

or single dwellings of the same character even in elevated

situations ; and likewise its appearing at the commencement
of an epidemic, as a general rule, first in places of the

character described, since in those places the impure and

damp air would be found earliest and in greatest abundance.

The increase of the epidemic at its climax results chiefly

from the increased number of individual localities then

affected ; and since this increase in the number of separate

outbreaks takes place, as a general rule, most rapidly at that

season when a high temperature, and other meteorological

conditions, tend to increase the impurity of the air, and in

those districts where local conditions affect the state of the

air in the same way, it may be inferred that, while the increase

and action of the cause of the disease depend on the state of

the air in small localities, its transmission from spot to spot is

facilitated by the stale of the atmosphere over larger areas.

This view is, of course, corroboi"ated by the more rapid ex-

tension of the epidemic over the continent of Europe in the

summer season
;
by its extension, especially along low tracts

of country bordering rivers, while it avoids mountainous re-

gions ; and by the fact that in this country it was very late in

attacking some districts lying far inland, and on a high level,

though they were densely populated, and eventually, owing

to their defective local sanitary conditions, were visited

severely. The state of the atmosphere which thus favours

the transmission of the cause of Cholera from one country

to another, and that opposite state which, at other times, and

in other places, prevents its transmission, thus arresting the

progress of an epidemic, or in a country or town where it

already exists, causing it to become extinct, are in part

known only by their effects. The former state is generally

associated with a high temperature, the latter with a lo.w or
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falling temperature ; but there occur very remarkable varia-

tions in the intensit}' of the epidemic not referable to tera-

perattue, which show that some unknown conditions of atmo-

sphere, though not the cause of Cholera, exert a powerful

influence over it, either by acting directly on the material

cause of the disease, or by affecting other matters in the air,

whii h enable it to exist or increase.

It may further be inferred from the very local and persistent

character of the outbreaks of Cliolera, that its cause is not a

gaseous, diffusible substance, but rather matter in the form

o'f solid or liquid particles capable of attaching themselves

to surfaces of other bodies.

3. The results arrived at with reference to the means by

which this Cholera poison is conveyed from place to place,

have next to be noticed.

A large body of evidence renders it certain that human

intercourse has, at least, a share in the propagation of the

disease, and that it under some circumstances is the most

important, if not the sole means of effecting its diffusion.

The progressive advance of the epidemic along great lines

of human traffic, the rate of its progress varying according

to the activity and means of human intercourse in different

countries, but in no case surpa<^sing the rate at which men

travel ; and its appearing first at the sea-ports of any island or

continent, which it is newly invading,— are evidence only of

the presumptive kind. A nearer approach to actual proof is

made in the facts that in India the disease has travelled for

some hundreds of miles, and during several months, in the

teeth of the monsoon, and is, therefore, at least, in some

cases, independent of the influence of the wind ; and that it

has continued to prevail in ships during voyages of many

weeks after they had left the infected ports, and also among

bodies of troops for several weeks, while they marched through

districts, till then healthy.

Evidence of a more direct kind is afforded by the circum-

stance that the origin of the disease in the seaports of the

British Isles and America has, in a large proportion of cases.
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been iminecliately preceded by ihe arrival of ships from

infected ports, and of ships actually bringing persons already

affected with Cholera. In several instances, too, the first

patients attacked in these ports had had connnunication,

more or less immediate, with sick persons brought in the

ships ; and in some cases the facts have been such as to

admit of no other explanation than that the disease was im-

ported by the infected ships.

The information collected relative to the origin of the dis-

ease in different towns, parts of towns, and public establish-

ments in England, also leaves no reasonable room for doubt

that the disease is propagated by human intercourse on land

as well as by sea ; and the published works, giving accounts

of recent epidemics in France, Germany, and America, sup-

port the same view.

The facts, however, by no means sanction the belief that

Cholera is always propagated in this way. On the contrary,

it is certain that the extension of the disease over large

towns, if not over larger areas, may take place independently

of communication between the sick and the healthy. This

is proved by the frequent outbreak of the disease within

public establishments, such as prisons and lunatic asylums,

in almost every case without a source of infection being

traced, and likewise by the rapidity with which the arrival of

an infected ship, or the occurrence of the first indigenous

case in a large city, is followed by the appearance of the dis-

ease in various and distant parts of the city; the extension

of the epidemic having, in some of these cases, been so

rapid that several hundreds, or even thousands, of persons

have perished in the course of between two and three

weeks.

In the cases where human intercourse cannot have been

the means of diffusing Cholera, the agent most likely to have

conveyed the poison from one spot to another is the wind.

The poison of Cholera being so dependent on the states of

air for its existence, increase, and power of action, and

Laving the capabilily of passing from place to place^ must,
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it would seem, nol only be exposed to the air, but, even

though it be in part attached to the surfaces of bodies,

must, in part, also float in the air. The statistical facts,

showing the extension of the disease from centres, and

the successive attacks of different localities, though they

might be owing to the transmission of the cause of the

disease by human intercourse, are quite in accordance

with the view that the poison is scattered by varying

atmospheric currents from the foci in which it had been

developed and increased ; while the extension of the dis-

ease through a large city with the rapidity above mentioned

is, indeed, explicable by no other agency, if the cause of the

disease be a substance of the nature supposed. There are,

however, few direct observations which tend to confirm this

view, by showing a correspondence between the position of

a place newly attacked with regard to an existing focus of

the disease and the direction of the wind at the time or just

previously ; and of the few observations which exist the

majority are unsatisfactory. The belief, then, in the influence

of the wind rests wholly on negative evidence and inference.

If, however, the atmospheric currents, as is most probable,

share with human intercourse the office of disseminating

Cholera, their part would seem, from the facts communicated

to the Cholera Committee, as well as from theoretical con-

siderations, to be rather the diffusion of the disease over

limited areas—its transmission from some spots to others

near at hand—than its conveyance to distant places, which is

probably effected, in a majority of cases, by the locomo-

tion of men. But the proportion of instances in which the

introduction of the epidemic into towns, parts of towns, and

individual houses or public establishments has been due to

the one or the other mode of diffusion, cannot at present be

determined.

4. The propagation of the disease by human intercourse

does not pi"ove its contagious nature. If the poison of

Cholera increases in, or under the influence of, damp and

impure air, and is likewise capable, of attaching itself to the



THE CAUSE OF EPIDEMIC CHOLERA. 221

surfaces of bodies, to the walls of rooms and to furniture, it

>vill also be collected by the clothes of persons living in

infected dwellings, will be carried by them from place to

place, and, wherever it meets with the conditions favourable

to its increase and action, will produce fresh outbreaks of

the epidemic. That its propagation in such a mode as this

is at least more frequent than its communication by virtue of

true contagion is to be inferred, from the impossibility of

tracing communication between the first and subsequent

cases at the commencement of the epidemic in a large city

;

from the apparent impossibility that any direct communica-

tion can have taken place in many of these cases ; still more

decidedly from the great rapidity with which the disease

sometimes spreads at once through the whole population of

a city ; from the influence of season and temperature, and of

the characters of localities on the rate of the diffusion of the

epidemic ; and from the occasional alternations of its inten-

sity during its prevalence in a town. The ultimate cessation

of the epidemic throughout a country, and even a continent,

the restriction of its course in crossing a continent to a tract

of comparatively limited extent, furnish, perhaps, still

stronger objections to the theory of contagion ; for not only

are they, like most of those before mentioned, characters which

diseases known to be in the strict sense contagious do not

present, but they suggest the belief that the propagation of

the disease cannot be maintained by any matter emanating

from the bodies of the sick.

Some facts, which constitute presumptive arguments, of

more or less force, in favour of the dependence of the

epidemic on contagion, namely, the relation, as a general

rule, borne by the numbers of the population of a town, and
even of a public establishment, to the duration of the

epidemic there, the successive attack of the different inmates

of a house, or of the ward of a lunatic asylum, the ultimate

cessation of the disease after a limited number of days in

each house or ward, and the fact that, in the cases where the

introduction of the disease into a locality has been traced to
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human intercourse, the supposed vehicle of the infection has

usually been a person already suffering from the disease, or

clothes or bedding which had been used by the sick in other

places,—all these facts have been found susceptible of

explanation in other ways
;
though the explanations offered

have in some instances been necessarily of a conjectural

nature.

With reference to two other arguments, \\hicl), if esta-

blished, would only prove that Cholera is in some cases

contagious, the evidence examined has been found contra-

dictory. The frequent comniunicalion of the disease by the

clothes or bedding of the sick to the persons who handle or

wash them, under circumstances rendering other sources of

infection than emanations received from the bodies of the

sick improbable, appears to be by no means proved. The
preponderance of evidence is, in fact, opposed to its occur-

rence. On the other hand, the evidence respecting the

especial liabilily of nurses and others attending on the sick

to suff'er from Cholera, though conflicting, is, in some in-

stances, of such a character as to preclude the absolute re-

jection of the view that the disease has a contagious property,

even though it does not usually spread by virtue of con-

tagion.

5. The question, whether the poison of Cholera enters

the body through the lungs or through the alimentary

canal, has not been conclusivtly solved; but no sufficient

reasons have been found for adopting the theory that the

poison is swallowed with the food or drink, is repro-

duced in the alimentary canal, and being discharged with

the secretions of the stomach and intestinal canal, pro-

pagates the disease by finding access in the same vehi-

cles to the stomachs of other persons. This theory has

been found especially inconsistent with the great nia=s of

evidence which establishes the influence of the diff'erent

conditions of the atmosphere, and with nearly all those facts

which would be equally opposed to any view which regards

the human body as the exclusive nidus for the reproduction
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of the niorbific matter. So much, indeed, of the theory

as attributes the extension of the disease among the in-

habitants of groups of houses or of towns to the con-

tamination of the water used for drinking or culinary pur-

poses, undoubtedly explains very readily some facts in the

history of the epidemic in London ; but even this part

of the theory is found to be supported by very scanty evi-

dence, and to be contradicted by other facts, which, if they

do not prove that the character of the water drunk is alto-

gether destitute of influence with reference to the diffusion

of Cholera, at least show that its ])o\ver and effects are very

inconsiderable in comparison with those of otlier conditions.

Of the six theorieSj then, mentioned at pages 4 and 5 of

this Report, that alone is supported by a large amount of

evidence which regards the cause of Cholera as a matter

increasing by some process, whether chemical or organic,

in impure or damp air, and assumes that, although, of course,

diffused with the air, it is also distributed and diffused by

means of human intercourse.

This theory explains much that would otherwise seem

capricious in the course of Cholera; and it elucidates the

relation subsisting between Cholera and other e])idemic

diseases. Severe epidemics of Cholera have sometimes

been immediately preceded in the same countries or cities

by the prevalence of fevers, or of diarrhoea and dysentery

;

and this has been made an argument in support of the vague

notion of an " epidemic constitution." For it has been sup-

posed that this epidemic influence, in the course of its develop-

ment, gives rise at one time to fever or diarrhoea, and at an-

other time to Cholera. It has been imagined, therefore, that

the prevalent diarrhoea preceding Cholera resulted from the

slighter action of the peculiar atmospheric influence which,

subsequently produced the more formidable epidemic. But
it is not by any means a general rule that an increasing

prevalence of diarrhoea, or of any other epidemic disease,

precedes the appearance of Cholera ; and the occasional asr

sociation of Cholera with such diseases is capable. of being.
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Otherwise explained. The fact in question, and the simi-

larity of the local conditions favouring Cholera, and epide-

mic diseases generally, together with other facts examined in

this Report, seem to agree best with the view that these

several diseases are caused by different poisons, all of which

find their means of increase in similar states of the atmo-

sphere, though there probably are modifications of the atmo-

spheric conditions more essential or more favourable to some
of these diseases than to others.

In the statement that the theory above indicated is the

only one supported by a large amount of evidence, it is

not implied that this theory is adopted to the exclusion

of all others. For the possibility that Cholera is occa-

sionally communicated by a virus produced in, and emana-
ting from, the sick, has already been admitted; and other

questions relative to the means by which the cause of the

disease is disseminated and its introduction into the human
body effected, have been left open for further inquiry.

PREVENTIVE MEASURES.

The ultimate object of an inquiry into the subjects treated

of in this Report is, of course, the discovery of the means

by which the onward progress of Cholera may be stayed, its

increase and diff'usion moderated, and individuals protected

from its attacks. The ]iartial attainment of this object is all

that at present can be hoped for ; but the principles by which

endeavours to attain it thus partially should be guided, are

for the most part free from doubt.

From among the great features of a Cholera epidemic

three stand forth as of paramount importance : one, the un-

doubted influence of locality and of the sanitary condition

of towns and dwellings on the degree of severity with which

the epidemic visits them ; a second, the equally certain in-

fluence of season and temperature, together with some un-

]f:nown condition of the atmosphere on the general pre-
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valence, and rate of extension of the epidemic ; and a third,

the share taken by human intercourse in determining not

only the progress of the epidemic, and the direction of its

advance, across a continent, but also its extension from con-

tinent to continent, and most probably its communication

from one town to another in the same country, and from one

locality to another in the same town.

This third great feature of the disease is less generally

admitted than the two others ; but the question here is not

whether the evidence is so complete as to compel belief, but

simply whether it amounts to so great a degree of probability

that it cannot wisely be neglected in the consideration of the

measures to be taken for the prevention, arrest, or mitigation

of a destructive pestilence.

Now, with regard to ihe^rst of these features of the epide-

mic, there cannot be a doubt with regard to the course of action

which it calls for, as the duty and interest of every portion of

the community. The more fortunate classes are, it is true,

exposed to proportionably little danger, since they are often

able to leave the neighbourhood of spots in which the dis-

ease is raging, and usually dwell in the more elevated, open,

and airy parts of towns, and in more spacious and cleanly

and less crowded houses.

But it is also true that the power of the disease through a

town is increased in proportion to the degree in which the

conditions of insalubrity referred to are present in various

parts of it ; and not merely the poor, who live in the spots

where moisture and foul air feed the cause of the disease,

but all the inhabitants, are exposed by the existence of these

evils to a greater risk of becoming its victims. And further,

it is certain that the more intensely the epidemic prevails in

a large town, the more does the whole district for miles around

suffer, and the more danger is there of its being propagated

to other districts. By improving the drainage of low parts

of the town, opening close courts, thinning the buildings in

the more crowded parts, putting a stop to the burial of the

dead in large cities, keeping even the smallest streets con-

Q
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stantly free from filth, covering drains and sewers, and abo-

lishing cesspools, and other sources of foulness in the air and
soil

;
by improving the dwellings of the poor in respect of ven-

tilation, giving them the means of maintaining a due warmth

in their rooms without excluding the extenial air, promoting

the general substitution of good water-closets for open privies,

inculcating cleanly habits among the poor, and affording them

that most important requisite, an abundant and constant

supply of good water, by means of which they may attain

cleanliness ;—by adopting these measures, it cannot be

doubted that the public authorities would not only lessen

the ravages of the disease amongst the people dwelling in

the localities thus improved, but also greatly weaken the

force of the epidemic over a far wider space. All these

things should be done before the pestilence comes, and in

the time of its presence it would further be wise to enforce

cleanliness and ventilation even in the interior of houses by

a house-to-house inspection.

These principles seem now to be more generally under-

stood, and happily are being more widely acted upon,

than at any former peiiod. But as public functionaries are

apt to direct their efforts too exclusively to the removing

evidences of dirt, and to think all must be well where the

eye finds cleanliness, it may not be superfluous to call

especial attention to the fact, that mere overcrowding and

want of ventilation has in several instances enabled Cholera

to exert its worst effects. This want of ventilation is espe-

cially common in workhouses and other pauper establish-

ments, and in public lodging-houses, in which the number of

inmates ought to be strictly limited, and in a time of pesti-

lence reduced.

The consideration of the second great feature of the epi-

demic, teaches that the efforts to restrain and overcome it,

though less obviously needed, might be more successful in

the cold than in the hot season. In the winter the diffusion

of the disease takes place slowly and with difficulty, human

intercourse being probably, in certain states of the atmo-
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sphere, the sole means by which its propagation from place to

place is effected. Hence the disease at this time gradually

becomes limited to a few isolated spots ; its cause exists for

the most part only in the interior of inhabited buildings, and

in these it ought to be attacked. Wherever cases of Cholera

occur during the winter, those measures of purification,

which at all times would be proper, should be put in force

with the more energy, from the consideration that during this

season they are likely to be attended with greater success.

Free ventilation is, perhaps, the most efficient means of

destroying the Cholera poison, especially in winter, for there

is reason to believe that in fresh cold air the poisonous

matter soon becomes inert. The removal of all obvious

dirt, and the thorough cleansing of every surface of wall,

floor, or ceiling, with the unsparing application of lime and

of disinfecting liquids, the washing of furniture, and the ex-

posure of it to the open air, the destruction of foul clothes,

even of those worn by inmates of the house who are yet

healthy, as well as those which belonged to the sick,—all these

measures might reasonably be enforced during the winter,

since at that season so great a result as the entire eradication

of the jjestilence might possibly be attained. This result,

however, can be hoped for only from the systematic adoption

of such measures in all infected parts of the country simul-

taneously. For, if the disease be allowed to maintain itself

in a single district throughout the winter and the early

months of the spring, it will most probably increase there,

and soon spread widely, in spite of all efforts to restrain it,

in the ensuing summer ; the renewed warmth and other quali-

ties of the air more frequently attendant on a high than on a

low temperature enabling the poison then to maintain its

morbific power, or even to increase, in its passage through the

atmosphere.

May not other means of preventing the extension of the

epidemic, whether in the winter or in the summer season, be

suggested by the facts relative to the share borne by human
intercourse in its diffusion ?

Q 2
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If the march of the epidemic is dependent mainly on

human intercourse, and if foul ships and barges, bodies of

troops, dirty vagrants, and foul clothes are the means by
which the infection is most frequently carried from one

country to another, and from one town to another, surely

some measures might be devised which would be at the

same time effectual in checking the propagation and ex-

tension of the disease, and consistent with the other great

interests of society.

Quarantine can no longer be adopted as the means of

preventing the entrance of Cholera into England ; for it

is incompatible with the present state of commercial inter-

course, and with the well-being of a commercial country.

Moreover, quarantine has undoubtedly often failed of its

object, partly from its being evaded by the crews of infected

ships; partly, perhaps, from the ships being placed so near to

habitations on shore, that the infected air of the ship would

be carried to them by atmospheric currents ; and in some

cases, probably, because clothes still containing infectious

matter were conveyed on shore during, or subsequent to, the

period of quarantine.

For similar reasons sanitary cordons around towns are now

impracticable, and have at former periods often, though appa-

rently not always, failed to prevent the diff'usion of Cholera.

But if the ordinary regulations of quarantine and sanitary

cordons are relinquished, it is the more desirable to adopt

other measures which shall oppose some obstacle to the

importation of Cholera, and to its propagation from one

town to another in this country.

It cannot be doubted that ships are more or less fitted to

convey the disease or its cause, from port to port, in propor-

tion to their want of cleanliness, defective ventilation, and

over-crowded state, and that if these evils, of which the two

former ai'e so flagrant in the smaller trading vessels, and the

two latter in ships carrying passengers, could be removed, the

danger ofthe importation ofCholerawould be greatly lessened.

While, therefore, it is much to be desired, on general grounds,
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that measures should be adopted for inculcating and enforcing

attention to cleanliness and free ventilation in the whole mer-

cantile marine, the especial application of measures of this

kind to ships coming from ports where Cholera prevails, as

far as may be practicable, is imperatively called for. A close

inspection of all such vessels should be made on their

ai'iival in port ; and it would not be unreasonable to require

that, in consideration of the restrictions of quarantine being

abrogated, there should be brought with each ship coming

from an infected port an official certificate of its having been

inspected, and found cleanly and not overcrowded, and the

crew healthy at the time of its saihng.

On the arrival of ships having persons ill of Cholera on

boai'd, or having had deaths from that disease during the

voyage, more active measures must be adopted ; and the best

that have been recommended seem to be, the removal of the

sick to a hospital ship, moored at a distance from the other

shipping in the harboui', or to a special hospital in an isolated

and airy situation on shore
; 2, permission to the rest of

the crew to land after exchanging their dress for fresh

clothes provided from the shore ; 3, the thorough exposure

of all articles of dress and baggage to the air and disinfect-

ing agents before they are removed from the ship; and 4, the

thorough cleansing of the ship itself, with the free use of dis-

infecting agents in every part of it, but especially in the parts

occupied by the crew and passengers, or their baggage.

If, notwithstanding such precautions as these, Cholei'a find

its way into the country, then the low lodging-houses fre-

quented by vagrants and the vagrant-wards of workhouses

should be narrowly watched. For these especially are the

places in which the disease is fostered, and whence it seems

to be distributed widely to other localities. In these esta-

blishments, then, the most scrupulous cleanliness and free

ventilation should bo mantained, and even the personal

cleanliness of the inmates, as far as possible, enforced.

When Cholera appears in the places referred to, or within

dwellipgs of the poor, intercourse with the surrounding popu-
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lation of course cannot be interdicted. But still, it is possible

to adopt measures which would not only check the extension of

the disease among the inhabitants of the infected houses, but

greatly diminish the risk of its propagation to other localities.

Of these, the most important is the provision of spacious and

well -ventilated buildings in airy dry sites, for the reception

of the inhabitants of the infected spot, while their dwellings

are cleansed and disinfected. These "Houses of Refuge," it

cannot be doubted, have saved many lives from destruction

by Cholera, both in this country and on the Continent. No
considerable town should be without one ; and several should

be prepared in the environs of the larger cities.

The " Houses of Refuge " would receive the healthy, but

for those already labouring under Cholera other asylums

must be found.

There has been much difference of opinion respecting the

desirableness of establishing Cholera Hospitals. But it surely

cannot be disputed that those struck with Cholera amongst

the poor, ought to be caiTied to some Hospital, if they are at

all in a fit state to be removed. They cannot be properly treated

in their homes, and the mere change to a purer air offers them

a better chance of recovery. Moreover, in the rooms in

which the poor are struck with Cholera, those who nurse

them, and in a less degree those who visit them, are exposed

to danger, probably not from contagion, but in most cases

from the pestiferous atmosphere of the locality
;
while, if the

sick are placed in the spacious and well-ventilated ward of a

Hospital, nearly all danger fi-om approaching them is at an

end. Wherever, therefore, General Hospitals do not exist,

or cannot afford sufficient space, Cholera Hospitals should

be established.

The buildings selected for the purpose should, if possible,

be situated in the least crowded parts of the towns or districts

in which they are needed. They should have spacious rooms,

with provisions for permitting the free circulation of air

through them
;
and, during their occupation, the most strict

attention should be paid to their ventilation and cleanli-
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ness : otherwise they may prove an injury rather than a

benefit.

In the General Hospitals, too, the same conditions of

ample space, free ventilation, and scnipulous cleanliness,

are the essential requisites. If they are provided, it is pro-

bably a matter of little moment whether the Cholera patients

are placed together in special wards or dispersed among the

ordinary patients in the general wards of these establish-

ments.

Whether the sick be removed to Cholera Hospitals, or

to the wards of General Hospitals, it should equally be an

object of care to prevent the accidental introduction of in-

fection together with the patients, and with this object it is

desirable that the clothes brought with the patients should

be removed from them in a special receiving-room, and at

once be either destroyed, or subjected to a disinfecting

process. And even in the case of the healthy removed from

infected dwellings to Houses of Refuge, care should be taken

that foul clothes be not carried with them, and that the clothes

they wear should as soon as possible undergo an efficient

cleansing.

The propriety of adopting measures founded on the belief

that human intercourse aids in the dissemination of Cholera,

has been urged upon those who may still doubt the pro-

pagation of the disease in that way. And, on the same

principle, other precautions, suggested by the view that the

discharges from the stomach and intestines contain the

Cholera poison, must here be recommended, although the

theory based on that view has been found generally unte-

nable, and, at most, susceptible of very partial application.

The precautions referred to are, the immersion of the soiled

linen of the patients, and subsequently of their bedding, in

water to which some disinfecting liquid has been added ; care

that neither the food nor the drinking water can in any way
be contaminated by the discharges of the patients, and espe-

cial care on the part of nurses and others about the sick to

wash their hands before taking food ; to which may be added,
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as a measure more feasible in Hospitals than in the dwellings

of the poor, the placing a small quantity of a chemical de-

composing liquid in all the vessels into which the discharges

of the patients are received.

One other method of combating the pestilence has been

proposed and partially earned into effect
;
namely, the house-

to-house visitation of infected districts, with the view of dis-

covering and treating all cases of diarrhoea, some of which

may be presumed to be cases of Cholera in an early stage.

This measure, however, is based on principles which do

not properly belong to the subject of this Report. It would,

therefore, be out of place here to inquire into the amount of

success with which it has been attended.
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TABLE I.

Abstracts of Communications received by the Cholera Committee
relative to the Characters of Site and Sanitary Condition of

various Places.

a.—Places tvhich suffered a high rate of Mortalityfrom Cholera.

Ashford Union
House.

(Mr. Whitfeld.)

Dreadnought
Hospital.

(Dr. BlackaU.)

Woolwicli Hulks.

(Mr. Dabbs.)

Tooting Pauper 140.

Name of place,
and of Reporter.

Number of deaths
from Cholera.

9 from Cholera

4 Diarrhoea

Reg.-Gen.

125 (30 cases oc-

curred on board).

In 1848, 20.

In 1849, 30.

(Population 800.)

Low and damp, much of

the land about it in a state

of waste.

Moored in the Thames,

at Gtreenwich,

Moored in the Thames,
near to marshes.

School.

(Mr. Kite.)

Cottages atSouth-

all, Middlesex.

(Dr. Basham.)

(Number of in-

matesaboutlOOO.)

6 deaths (in 13
cottages).

Chatham and Ro
chaster.

(Dr. Stratton in

a Report to Sir

W. Burnett.)

Strood Parish ..

(Dr. Stratton.)

126 deaths.

(Pop, 37,616.)

41 deaths.

(Pop. about 8000)

Character of Site.

Low.

Open, hut a brickfield,

and bounded on north side

by a loop of the Paddington
Canal.

Rochester and Chatham,
immediately on the banks
of the Medway, but low;
a portion of either below
high-water mark. The
greater part of Chatham in

the bottom of a hollow or

Talley, which is ventilated

only when the wind is

blowing in one particular

direction.

The lower part of Strood,

alongnarrowstreetjbounded

on either side by flat marshy
ground below high-water

mark, and in part a swamp,
receiving the surface drain'

ago of the town.

Sanitary Condition.

Supply of water constant

and abundant. Cleanliness

much attended to. Drainage

indiflFerent, drains close to

building. Population dense

and numerous. Ventilation

imperfect.

No impurities on surface or

other apparent cause, except

impurity ofwater, taken chiefly

from the Paddington canal,

and great crowding of the cot-

tages. Thirteen people, seven

adults and six children, sleep-

ing in a room 20 feet by 7
feet. Cholera ceased on tents

being erected.

The drainage and sewer-

age chiefly, or altogether, on
surface. Every house has
its open privy or cesspool.

In various parts are stag-

nant ditches, containing

large deposits of all manner
of filth from the overflowing
of privies and slaughter-

houses. Dungheaps, com-
mons, extensive marshes
around or opposite.
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Name of place,

and of Ileiiorter.

Number of deaths
from C'liolera. Character of Site. Sanitary Condition.

(Mr. Reid to

Prov. Med. and

Surg. Assoc.)

70.

(Pop. 16,435.)

In a valley, a mile wide,

open to the N.E. and S.W.
Hills on either side of mo-
derate height. Soil chiefly

alluvial. Lower part liable

to occasional inundations

from the river, which oc-

curred in the winter of 1848
-1849. Meadows frequent-

ly covereu. wiiu waier in

wet seasons.

The poor chiefly agricul-

tural labourers. Cottages dirty.

Drainage bad. Cesspools ge-

neral. Water partly good, from
springs; that of lower classes

chiefly from wells or pumps,
or directly from the river.

Margate Infirm-

ary.

(Mr. Field.)

9 deaths. (220
patients.)

RemaTkably healthy. On
chalk cliff close to the sea,

a half mile west of Margate.

Ilford 67. Sewerage formerly very im-

perfect. A drain through vil-

lage gave out very offensive

smells through gully holes.

These trapped about time of

outbreak of Cholera.

(Dr.T.K. Cham-
bers.)

(Pop. 4800.)

Southampton ....

(Dr. Oke.)

240.

(Pop. 34,098.)

Open and airy, where
upper classes reside, and
they not attacked. Char-

lotte Row, where the dis-

ease was violent, in a high

situation detached from the

town.

Stonehouse Bar-

racks. Royal

Marines.

(Dr. Millar to Sir

W. Burnett.)

On sea level, on a penin-

sula running southwards

between Stonehouse Pool

and Millbay, with Bunker's

Hill on the north. Houses
or the ivest side of barracks.

Millbay on the east.

On the west hemmed in by
a dirty lane, in which the

drains are bad, ashpits open,

privies very defective. Popu-
lation low and crowded, and
in which Cholera was gene-

rally present. On south bound-

ed by a sewer. On east

Millbay, into which sewers

empty themselves, and in

which the waters are left in a

measure at rest, and foul mat-

ters allowed to subside, form-

ing a fetid mud. Ventilation

of men's rooms in barracks de-

fective.

Torton Barracks,

Gosport.

(Dr. Wilson.)

Occupy a low level, said

to be a reclaimed marsh,

somewhat swampy around.

Close to the river is an arm
of the sea, which is dry at

low watei.

SiiTtnlTT nf wfltpr pxrpllpnt

Means of ventilation and

cleanliness abundant
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Name of Place,
and of Reporter.

Number of Deaths
from Cholera.

Torpoint 37, besides 12
(Dr. McLnre to deaths at Union
Dr. Milroy.)

andKingsand
Cawsand.

(Mr. Grugge
SirW.Burnett,

tOi

Noss Mayo ..

(Mr. McLaren.)

Newton Ferrers

(Id.)

Dunston
(Mr. McLaren.)

Brixton Village.

(Id.)

Newton Torr

Boldventure

.

(Id.)

Long Handboro'
(Mr. T. Allen.)

(Mr. Shurlock.)

Workhouse.
(Pop. 1600.)

116.

(Pop. 1500.)

48.

(Pop. 400.)

(Pop. 312.)

9.

(Pop. 137.)

(Pop. 319.)

4.

(Pop. 120.)

Deaths 7
cottages).

(six

Character of Site. Sanitary Condition.

About a mile from Devon- Houses crowded. Venti-

port, on the opposite side of lation very bad. Sewerage
^ -

^^^^ ^^^^ Supply of water

deficient, and bad in quality.

the river Tamar. Situation

pleasant, and, to all appear-

ance, healthy,

Situated, as it were, in

an amphitheatre round the

bay.

Streets narrow. Cesspools

open. Many houses have no
outlet at the back, and many
no privies. Rooms small,

crowded, and dirty.

Built upon the shores of

a creek, or recess, of a horse-

shoe shape, on an arm of the

Yealm, a tidal river; around
it, the hills rise precipi-

tously to about 400 or 500
feet. Only the north-east

breezes freely enter thi

creek. At ebb-tide the

creek, as indeed the whole
arm of the Tealm, is left

dry^, exposing a bottom of

mud and gravel.

Situated openly on the

acclivity of the left bank of

the Yealm, facing the open-

ing into Noss Creek. Any
wind blowing into Noss
Mayo first sweeps over New-
ton Ferrers, and any wind
clearing out Noss Mayo
blows right against Ferrers.

On high ground, yet is by "|

greater heights intercepted

from the open country.

Nuisances due to retreating

tide and fishermen's occupa-

tion. Pigsties, dung-heaps,

ashes, and garbage before and
behind the houses. Nightsoil

thrown into tide. Not gene
rally considered unhealthy.

Diseases of malarial origin not

frequent. Cholera did not
reach this place in 1832,

Better off than Noss. Fewer
pigs. Better provision of pri-

vies and receptacles for filth.

Open, situated

high ground.
upon

f Hamlets almost at the

water level. Newton
Torr open and exposed.

Boldventure is a con-

tinuous row of cottages

close to a hill side, sur-

rounded by plantations.

On high grou;id, exposed
to every wind that blows.

—

Mr. T. Allen.

Is on a hill with a gra-

velly soil.—Mr, Shurlock.

All adjoining Noss Miiyo
and Newton Ferrers.
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Name of Place,

and of Reporter.

Croscombe, a vil-

lage, nearWells.

(Dr. Boyd.)

Dowlais
(Mr. White.)

Tewkesbury...

(Dr. Viner

Beadle.)

Number of Deaths
from Cholera.

23.

54.

(Pop. 7644.)

Walsall

(Dr. Burton.)

Walsall Work-
house.

(Dr. Burton.)

Boston Work-
house.

(Mr. Coupland.)

Wakefield Old
Prison.

(Mr. Dunn and

Mr. Milner.)

138
(Pop. 16,056.)

Eeg.-Gen

28.

19,

19.

(Pop. 127.)

Wakefield Luna-
tic Asylum.
(Dr. Wright.)

106.

(Pop. 620.)

Character of Site.

A deep valley, sheltered

on north, south, and partly

on west by high hills,

streams running through it.

On the side of a hill,

800 feet above the level of

the sea; the inclination of

hill towards a ravine, down
which flows a torrent in

winter; dry in summer.

Sanitary Condition.

No artificial drainage. No
supply of water except from

scanty springs. Construction

and arrangement of himses not

favourable to ventilation. Po-

pulation dense. Exterior of

bouses very filthy.

Lies low. Entire soil

alluvial. SubsoU blue lias.

All the lower parts flooded

several times during the

winter. Water surround-

ing it, and extending for

miles in some directions.

Upon a limestone crop,

100 feet above a rivulet,

which flows through lower

part of town.

On ascent above the town
near top of a ridge. Open
country around.

Mortality high, 28 in 1000.

The poor live wretchedly in

confined and ill -ventilated

alleys, with few privies, pumps,
or drains. Abominations reek-

ing through the alleys the pre

vailing characteristic.

The town on level ground,

with large drains carrying

oflF the neighbouring waters.

Some parts very low and
filthy.

On a low plot of ground

near a brook. Soil clay

The Old Prison on the lower

portion of the ground, which

is very flat and little raised

above the level of the water.

Elevated but sheltered

Soil heavy, and damp ; sub

soil clayey.

Exhalations from sewer

through privies and untrapped

drains. Booms well-ventilated

and not crowded. The num-
ber of cases of Cholera dimi-

nished after the drains were

trapped.

Well-ventilated, clean, with

a good dietary. The water is

rain-water, but good, clear,

and abundant.

Old Prison. No means of

warming and ventilating it

Outlet of drains defective, al

ways containing water, which

soaked into soil on which the

prison stands. Air damp. Cells

cold and damp. Day-rooms

crowded, privies opening into

them in an objectionable state.

Drains run under the building.

Dysentery frequently pre

valent. General mortality

high.
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Name of Place,
and of Reporter.

Number of Deaths
from Cholera.

Character of Site. -Sanitary Condition.

Sunderland

(Dr. Brown.)

363.

(Pop. 66,500.)

... • * Water supply abundant, but
great overcrowding, «specially

in Sunderland parish, where
there is one inhabitant to three

square yards. Mortality from
Cholera in 1832, and from
measles in 1834, greatest in

Sunderland. Population crowd-
ed inill-ventilated lanes, alleys,

and small courts.

The Lye Waste,

a village near

Stourbridge.

(Dr. Norris, to

Provincial Med.
and Surg. Asso-

ciation.)

73 or 74,

(Pop. 800 or 900.)

A soft clay soil. Many of the cottages built

of clay, rooms small, crowded,
and ill-ventilated. Very little

drainage. Habits uncleanly.

Constant decomposition of ani-

mal and vegetable matters.

Seaham Harbour.

(Dr. Brown.)

(Pop. 3000.) A considerable part built

on a cliflf above the seashore

and the harbour. Soil clay,

of no great depth ; below
this, magnesian limestone,

through which water per-

colates with great facility;

by no means a damp place,

and generally very healthy.

Its elevation secures free

ventilation. Lanes and streets

not narrow. Sewerage and
drainage excellent. Few nui-

sances.

Caimbulg and
Inveralochy,

small villages.

(Mr. Grieve, in

a Report of Dr.

Bruce to Sir W.
Burnett.)

During first 14
days, 13.

Low and damp, except a

small portion of Caimbulg,
which lies a little higher.

Very bad, low, and damp.
Water instagnant pools. Dung-
hills near doors, consisting of

fish refuse, with seaweed, and
dirty water from the houses.

Boddam, Peter-

head.

(Mr. Eobb and
Dr. Jamieson
in Dr. Bruce's

Eeport.)

16. On a high level, along

the verge of precipitous

rocks, thoroughly pervaded

by every moderate breeze.

Neither drainage nor sewer-

age. All the filth collected

in heaps near the doors.—Dr.

Jamieson.

Habits and mode of living

not conducive to health. Ma-
jority poor and improvident,

meanlyfedandclothed. Dwell-
ings filthy, overcrowded, and
ill ventilated.

South Rrpnt

(Dr. Lang.)

11.

(Pop. 1203.)

On flnnfnpm (irifTP at T)flT'f-

moor, high, warm. No con-

siderable deposit of foecal or

decaying vegetable matter

can take place. One of the

healthiest places in South

Devon.
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b.—Places in which few or no Deaths from Cholera occurred.

Name of Place,

and of Reporter.

Deptford Dock
Yard.

(Dr. Bruce to

Sir W. Bur
nett.)

Ashford

(Mr. Whitfeld.)

Famham ......

(Mr. Sloman to

Prov. Med. and
Surg. Associa

tion.)

Reading district.

.

(Dr. Bradshaw.)

St. Albans

(Dr. Lipscombe.)

Tergnmouth .....

(Dr. Walker.)

Frome
(Dr. Harrison.)

Cheltenham
(Dr. Abercrom-
bie.)

(Dr! Smith.)

Number of Deaths
from Cholera.

2 cases amongst
the labourers,

1 case amongst
marines. — Dr.

Bruce.

800 men em-
ployed in dock
yard; 250 marines

1 death.—Reg.-

Gen.
(Pop. of district,

5874.)

1' doubtful case

n this town. 4

deaths at 1 J mile

distant from it.

(Pop. of district,

8438.)

The town pecu-

liarly bare ofcases

of Cholera, in most
trying months sin-

gularly healthy.

17 in district.

(Pop. 19,521.)

8.

(Pop. 10,430.)

No "cases, nor

anywhere along

courseof the river

2 in district.

(Pop. 8766.)

No case, though

3 fatal cases with-

in 6 miles.

(Pop. 12,500.)

6.

(Pop. 31,411.)

Character of Site.

Low, close to the Thames.

High, and exposed to

every change in the wind

Built on a bog, surrounded

by water meadows. Thames
on one side, a canal on the

other. Atmosphere remark
ably humid.

Open, airy, with facilities

for drainage.

Old red Sandstone. Free

ventilation up and down
the valley of the Teign,

between the sea and Dart-

Sanitary Condition.

Elevated, on rapid de-

clivity of hill. North-east-

ern aspect.

No large river or other

piece of water near.—Dr
Abercrombie.

Town surveyed in reference

to its sanitary condition, and
many improvements made and
nuisances removed.

Generally very healthy, though
some localities in very unheal-

thy condition.

By no means in a sanitary

state as to drainage and the

like.

Drainage tolerably good.

Good water by wells and
springs. Drainage moderately

good. Houses mostly dry and
wholesome, and not crowded
with inhabitjints. Streets ge-

nerally of sufficient width.

Accumulation of filth, &c.,

prevented.

Well drained. Plenty of

light pure air and water.—Dr.

Smith.
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Name of Place,
and of Reporter.

Number of Deaths
from Cholera. Character of Site. Sanitary Condition.

Stafford

(Dr. Harland.)

Stamford

(Dr. Hopkinson.)

(Dr. Fearnside.)

Richmond, York-
shire.

(Dr. Blegbo-

rough.)

No death.

2 deaths in dis-

trict.— Reg.-Gen.

(Pop. 12,273.)

No death.

1 death in dis-

trict.— Reg.-Gen.

(Pop. 11,751.)

Only 26 deaths,

and 3 or 4 of

these included

with questionable

propriety.

29 deaths in dis-

trict.— Reg.-Gen.

(Pop. 50,887.)

One case fatal.

—

(Pop. 6968.)

Very low. Numerous
stagnant drains in its im-

mediate neighbourhood.

River impounded by hills

so as to be above level of

the surrounding lands. Fre-

quent and long-continued

floods.

The site of Stamford is

on limestone, with a small

river running through it.

Open from east to west. A
good descent from all the

streets into the valley.

Country unenclosed to the

north.

On an eminence, its ele-

vation and exposure un-

favourable to miasmatic ac-

cumulation. On north bank
of Riblile, 12 miles from its

mouth.

The most favourable condi-

tions for the attack of Cholera.

No sewers. Much filth on

surface. Slaughter-houses,

pigsties, &c.

Water abundant. Less

crowding in houses than in

most large towns. Evil of

very imperfect drainage in

some degree counteracted by
soil—sand. Rate of mortality

26 to 30 in 1000 annually,

chiefly amongst children.

Abundant water. Privies

well cleared. All offensive

matters removed, and the in-

terior of houses whitewashed
where necessary as soon as the

epidemic threatened.

c.

—

Places in which the Mortality from Cholera ivas near the average pro-

portionfor England and Wales, or is not ascertained.

Name of Place,
and of Reporter.

Number of Deaths
from Cholera.

Character of Site. Sanitary Condition.

Hackney Union
Workhouse.
(Mr. Hovell.)

(Dr. Plomley.)

Bedford

38
(Pop. 18,000.)

36.

(Pop. 11,693.)

High and well drained.

Low and marshy, scarcely

4 feet above the level of the

river Ouse.

Thousands of open cesspools

and privies. Defective drain-

age. Insufficient supply of

water.
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Name of I'lnce,

and of Ileporter.

Stonehouse Mill

baj' Barracks.

Exeter

(Dr. Shapter.)

Oxford

(Dr. Kidd.)

Northampton ...

(Mr. Bryan to

Prov. Med. and

Surg. Associa-

tion.)

Number of Deaths
from Cholera.

43.

(Pop. 31,000.)

75.

(Pop. 30,000.)

49.

(Pop. 20,000 or

30,000.)

Character of .Site.

On east side of Millbay,

80 yards from tlie mud, and
on high ground.

Good.

Sanitary Condition.

Aberg.ivenny

(Mr. Foote

Prov. Med. and
Surg. Associa-

tion.)

9 (from

to'rhoea 13).

Diar-

(Pop. 7256.)

Eighty yards removed from
the sewage mud, with a good
lall for the drains. Sleeping

rooms for the men large. They
enjoyed a high state of exemp-
tion from Cholera as compared
witii Stonehouse barracks.

The larger proportion of

cases occurred in the lower
parts of the city, near the

streams, which there traverse

it. Out of 92 cases, 55 lived

close by the mill-stream, into

which one of the large city

sewers empties itself, and
which runs through the lowest
part, producing dampness.

Dividing the city into two
parts, an eastern and a west-

ern,—only one case (an intern

perate man) occurred in the

former, and all the rest, about

70 (deaths?) in the latter.

This western district has a
swampy soil, with scarcelyany
fall for drainage. This part

is on clay, and is traversed by
the minor streams and subdi-

visions of the Isis, into which
the cesspools and privies are

emptied; these streams are not

ilways in a flowing state, but
are sometimes dammed up by
large collections of offensive

matter.

Principal part of town in The " South -quarter

an elevated position, one abounds in close, ill-ventilated

portion, the South-quarter, courts, of which the greater

lying low, with nieadowsinumber open at one end upon
near it, which are inun- a foul wide ditch, and the mea-
dated at several parts of thejdows. Drainage in other parts

j'ear. On the south-wcsternjtolerablj' good. Water good,

side of the town flows theifrom springs. The water sup-|

river Nen. plied by the company w.is

somewhat foul in 1849.

Some parts situated fa-

vourably for health. Many
parts built on low marshy
ground.

In best parts, streets broad,

but drainage onlj- imperfect

In low parts no cleansing or

drainage. Bad ventilation

Destitution.
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TABLE II.

Character of the Localities most severely visited by

Cholera in various Towns and other Places.

Place and Reporter.

Wandsworth
(Mr. Howell.)

Kensington

(Mr. Guazzaroni.)

Walthara Grreen

(Messrs. Rowe and
Rowland.)

Haniinersniitli -.

(Mr. Burrows.)

Marylebone ; Lisson

Grove Dispensary

District.

(Dr. M'Intyre and
Dr. Miller.)

St. Giles' and Bloorasbury

Parishes.

(Dr. Reid.)

Somers Town, St.Pancras

(Mr. Eastcott.)

Clapton Workhouse
(Mr. De Berdt Hovell.)

Hoxton
(Mr. Hawthorn.)

St. John's Wood
(Mr. Tracy.)

Local Circumstances.

Every case of Cholera (in Mr. Howell's practice)

traced to local causes, such as impure air, imperfect

drainage, or poisoned water, or the three combined.

The great majority of cases in oyer crowded badly-

ventilated houses, where the drainage and supply of

water was indifferent.

The disease was most prevalent where deficient ven-

tilation, foul and bad water, poverty and dirt, existed.

Cases of two men attacked after emptying a night-

soil cart.

In two instances foul drains, in one Typhus, had pre-

vailed a few months previous.

Many cases in these places noted either for damp or

refuse filth, confined ventilation from faulty building,

or houses imperfectly drained, or small tenements
crowded with inmates.—Dr. M'Intyre.

Foul and ill-ventilated spots. 13ad ventilation the

leading feature, damp in some, ill ventilation in others.

—Dr. Miller.

The virulence of the epidemic was concentrated in

certain unclean, undrained, densely-populated, and com-

fortless localities. In 36 common lodging-houses.

The worst cases in the dirtiest neighbourhoods.

Squalor, confined foul air, and, above all, the crowding

many persons together are predisposing causes.

Defective ventilation, and, to a certain extent, damp.

Wards crowded, and not high pitched. No cases of

Cholera or Diarrhoea since the ventilation has been im-

proved and the wards less crowded.

In all the places the elevation is favourable, but

there is no drainage; the water is bad, population

dense, ventilation and cleanliness very defective. No
case traced to a clean neighbourhood.

In stables, associated with Typhus and Scarlet

Fever.
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Place and Reporter.

Holloway
(Dr. Wilkinson.)

Hackney Eoad, Bethnal

Green, District No. 4.

(Mr. Vest.)

Hackney
(Mr. Clarke.)

Hackney Koad
(Mr. Byles.)

Islington

(Dr. Semple.)

Shoreditch, Haggerstone
District.

(Mr. Hooper.)

Kingslatid

(Mr. Burchell.)

St. Olave's Union
(Mr. Corner to Dr. King.)

Bermondsey
(Mr. Jas. PauU.)

Officers of Customs ..

(Dr. M'William.)

Local Circumbtances.

In cliief seats of Cholera, houses damp, ventilation

very bad, cleanliness much neglected. Density of

population in one or two streets very great.

In almost every case ventilation imperfect ; effluvium

from overflowing or uncovered privies ; in manj' a drain

beneath the sleeping-roora. Many cases in Cul-de-Sacs
;

in places having drains from slaughter-houses or similar

nuisances.

A spot known as Homerton New Town, bounded on
the west by a colour factor}', pouring out a fetid smoke,

and on the south by the main parish sewer.

All cases not traced to contagion were connected

with deficient ventilation, and damp and foul air.

Malaria from bad drainage, and bad ventilation a

general cause.

Generally very unfavourable as regards ventilation,

drainage, cleanliness, and, in many instances, no ap-

parent cause except deficient ventilation.

"There can be no doubt that damp, foul air, with
bad ventilation, are favourable to the production of

Cholera. I had numerous cases where such were the

probable causes."

St. Olive's Parish.—In the four streets which suf-

fered most there is want of cleanliness, bad drainage,

water, and ventilation.

St. John's Parish.—Of seven streets, three are badly

drained ; in two, putrid effluvia from sewers or drains

;

one is dirty, one badlj' ventilated ; in another, houses

smiill and dirty ; in two, water bad. One street is

clean, but unhealthy from unknown cause. Another is

a reputable street, but has a covered sewer at the

back. In five out of the seven, the obvious circum-

stances are unfavourable.

The great bulk of cases near the filthy tidal ditches,

and near their entrance into the Thames.

The Water Guard were attacked in bj- far the larger

proportion, and those most who were exposed in mer-

chant ships to deficient ventilation, want of all comfort,

bad cooking, iind irregular meals, Thames water taken

up alongside of vessel, and emanations from banks of

river.

-1
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Place and Reporter.

Lewisham
(Mr. Haycraft.)

Deptford

(Dr. Bruce to Sir W.
Burnett.)

Greenwich Hospital

(Dr. Beith and Mr.
M'Ternan to Sir W,
Burnett.)

Woolwich Town
(Mr. M'Donald.)

Chelmsford

(Dr. Badeley.)

Southend
(Mr. Warwick.)

Sheemess
(Mr. Cross and Mr.
Smith to Sir W.
Burnett.)

Brompton, Chatham, Ma-
rine Barracks.

(Dr. Stratton.)

Chatham
(Dr. Stratton to Sir W.

Burnett.)

Maidstone

(Dr. Plomley.)

Local Circumstances.

Cholera prevailed chiefly in two localities deficient

in drainage and abounding in nuisances of every des-

cription.

The town pre-eminent for want of drainage and con-

sequent accumulations of filth, and large proportion of

labouring classes ; the worst and most numerous cases

were in the worst localities. Several fatal cases in one

house immediately after some filthy cesspools had been
cleaned out and a large quantity of their contents allowed

to run over the street. Five fatal cases in a vagrant-

beggars' lodging-house. Worst cases occurred wherever
there were filthy exhalations and crowding.

A drain of many years' accumulation was opened
and emitted a pestilential stench. The mortality in

that part of the establishment was great in comparison

with other localities.

Most of cases observed by Mr. M'Donald in lodging-

houses badly ventilated.

The houses were dirty and ill-ventilated, with a
horrible stench from rabbits kept in the room where
second case occurred.

In no case was there any local cause to which the

outbrealc could be attributed.

The majority of the cases in parts of Mile Town and
Blue Town most remarkable for bad drainage, filth,

crowding, and every other sanitary defect.

A case on board Admiral's Tender attributed to

its lying oif the mouth of principal town sewer.

The Royal Marine Barracks are commodious and
tolerably well ventilated. A good supply of water.

Privies and dust-holes defective but improved.

The proportion of cases in the lower or basement
story was double the proportion in other parts of the

Barracks ; no other cause than position to account for

this. The back row of rooms on this story is on a
level with the ground.

The disease chieily confined to the narrow lanes and
alleys, which are crowded and deficient in cleanliness,

and where Fever is always more or less prevalent, yet
many of the very worst entirely escaped.

Of the 30 residents who died of Cholera, 28 jived
in localities with no drainage or very imperfect drain-

age, with no supply, or a very imperfect supply, of

water. The cesspools and privies in most instiinces

open and situated very near to the dwellings. In
some cases the privies formed part of their living rooms.
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Place anil Reporter.

Canterbury

(Dr. Lochee.)

Brigliton

(Dr. Ormerod and Dr.

Cowie.)

Hastings

(Dr. Mackness.)

Keading
(Mr. Vines and
Workman to

Bradshaw.)

Mr.
Dr.

Bedford

(Dr. Dick, and Mr.
Yates & Dr. Evans.)

Winchester

(Dr. White.)

Portsmouth

(Mr. Henderson and Mr.
North to Sir W.
Burnett.)

Southampton
(Dr. Oke.)

Exeter

(Dr. Sliapter.)

Local Circumstances.

The majority of the cases were in a part of the city

close to the river, where causes of iusalubrity abounded.

In all the cases some unfavourable circumstances, as

deficient ventilation, bad drainage, foul cesspools, accu-

mulation of dung and refuse.—Dr. Cowie.
Third, fifth, and sixth cases in dirty, ill-drained, or

filthy and damp close street.—Dr. Ormerod.

The cases generally appeared in densely-populated

badly-drained parts of the town.

Of four cases attended by Mr. J. W. Workman two
occurred in localities well ventilated and not densely

populated. Nearly all the cases in the neighbourhood
of cesspool, drain, or some such source of contamina-

tion.—Mr. Vines.

Ventilation and cleanliness in most of the places very

bad. But Cholera did not prevail in the parts visited

by Fever.

One side of a street or part of a row of houses at-

tacked, the other left free.

All the cases, with one exception, occurred near the

streams of river Itchen, in densely-crowded courts

abounding in nuisances, the streams dammed up for

the purpose of obtaining water power.

In neighbourhood of affected houses effluvium from

defective cleanliness often perceived, but the disease

visited houses which were situated in comparatively

comfortable circumstances, and left uninjured those in

the most unfavourable condition.—Mr. North.

In nearly every instance where our inquiries were
made, collections of vegetable and animal matter in a

state of decomposition were in close approximation to

the dwellings; open privies, stagnant ditches, or collec-

tions of water, crowded close neighbourhood, and bad
ventilation were also obvious.—Mr. Henderson.

Diarrhcea and Ciiolera most prevalent and fatal in

those habitations where no attention was paid to clean-

liness by the occupants, and no sewerage had been

provided. Cholera broke out with fearful virulence in

an assemblage of houses (Charlotte Place) in a high

situation, but where the streets are narrow and dirty,

houses small, pauper tenements, and without sewers.

(Population 600 ; 40 deaths?)

Houses of by far the larger proportion dirty and ill-

ventilatcd ; in fact, presenting those conditions which

usually predispose to malignant and fatal disease.
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place and Reporter.

Stonehouse

(Mr. Perry, in a Re-

port to Dr. Milroy.)

Torpoint

(Dr. McClure, in a Re-
port to Dr. Milroy.)

Plymouth
(Dr. Rae to Sir W.

Burnett.)

(Mr. Eccles to Dr. Mil-

roy.)

(Dr. Yonge and
Moore.)

Dr.

Torquay
(Dr. Black, Mr.

wart, and Mr.
ley.)

Ste-

Jol-

Oxford

(Dr. Kidd,.Mr. T. AUen.)

Swansea
(Dr. G. Gt. Bird and

Mr. Michael.)

Wells

(Mr. Livett.)

Local Circumstances.

Mr. Perry, who treated 200 cases, says " in the great

majority the attack was referrible to foul air in their

dwellings, or to their being employed in cleansing

drains and gully-holes, or to intercourse with sick."

The disease confined to the lower classes, and to the

more wretched, filthy, and worst-ventilated districts.

It has prevailed fearfully in some localities in con-

nection with crowded dirty rooms, bad air, low living,

vice, and wretchedness.—Dr. Rae.

The worst cases in the narrowest and dirtiest streets.

—Dr. Moore.

Where the worst nuisances, foul ash-pits, deficient

drainage, filthy privies, and cesspools existed, there it

was found that Cholera was at hand (a plan given). In
the same locality, chiefly Typhoid Fever, Scarlatina,

epidemic Catarrh, Diarrhoea, &c., prevail, and are more
obstinate.

All the cases in a locality of which the drainage is

very bad.—Dr. Black.

Places badly drained and ill ventilated.—Mr. Stewart
and Mr. Jolly.

Speedwell Street was remarkable for violence and con-

centration of the Cholera outbreak, and for its apparent

freedom from those unfavourable circumstances which
are usually observed in the haunts of the disease ; but
the western district, in which nearly all the cases

occurred, was badly drained, and the inhabitants

inattentive to domestic cleanliness
;

it, in this and other

respects, contrasting with the eastern district.

In the streams running through the western district

are accumulations of matter, choking them up, and ex-

haling fetid odours. One of the streams nearly dry
with pools of sewer matters. Privies and pigsties nu-
merous.

Close crowded courts, streets where drainage was
absolutely or almost entirely wanting. Offal of every
description in the streets. Gutters filled with stagnant

water. Houses dirty, and crowded with small aper-

tures for light and air. Sleeping-rooms with no provi-

sion for ventilation. Such were almost universally the

places in which the cases of Cholera occurred.

The individual habitations all more or less confined

and ill ventilated, but nothing of a general nature in

the neighbourhood likely to have caused the disease.
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Place and Rei)orter.

Gloucester

(Mr. Hicks.)

Tewkesbury
(Dr. Viner Beadle.)

Holyhead
(Rev. C. Williams and

Mr. Walthew.)

Bridgenorth

(Dr. Strange.)

Stockport

(Dr. Eayner.)

Manchester

(Dr. Piricoflf.)

Chorlton upon Medlock.

(Dr. PincoflF.)

Bolton

(Dr. Black, Mr. Snape,

and Mr. Livy.)

Local Circumstances.

Liverpool

(Dr. Dickinson, Dr.

Burgess, and Mr.
Taylor.)

The Workhouse

Preston

(Dr. Fearnside.)

Lancaster

(Mr. J. J. Harrison.)

Principal localities, " Sweet-briars," badly drained.

Most fatal in ill-ventila!ed, ill-drained, and lowest

parts, with no privies or drains save the common gutter

(instances are given).

Great severity of disease, limited to a rather narrow
spot, on a very low level. No other apparent local

cause.

In almost every case some special circumstance as to

filth, bad drainage, &c. In several are open gratings

of a drain before the door or window.

The greater comparative mortality in certain situa-

tions shows that intemperance, impure air, low, damp
situations, accumulations of filth and decomposing ani-

mal and vegetable matters, predispose to the epidemic,

and add to severity of the disease.

Localities tolerably well drained, but as bad as pos-

sible as regards supply of water, density of population,

ventilation, and cleanliness.

Elevation, drainage, supply of water, and density of

population favourable, though in two or three of the

infected localities the cleanliness was deficient.

All parts of the town became affected, and frequently

the (apparently) most healthy places.—Dr. Black.

Deficient ventilation, damp, and foul air have ap-

peared to exert little influence.—Mr. Snape,

All the cases under my observation, with two excep-

tions, in midst of bad drainage, insufficient ventilation,

and filth.—Mr. Livy.

The disease confined for most part to the worst-ven

tilated, low, and ill-ventilated (drained?) courts. The
worst-ventilated, damp, and overcrowded lodging-houses

sometimes alone attacked.

The establishment cleanly and well ventilated.

In many instances (some cited) the local causes were
such as must have predisposed to Cholera.

Streets generally confined, ill drained, and dirty, in

which fatal cases occurred. Some lines of streets in

the best localities escaped, though no large portion of

the town was exempt.
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Place and Reporter. Local circumstances.

Cases in the town confined to the filthiest parts.

(Mr. Clegg.)

Hull Limited to ill-drained localities at first, but on its

acquiring greater malignancy, not one street in the town
unvisited by it.

(Dr. Sandwith.)

Several cases in different parts of the town at a
distance from the drains.(Dr. Sandwith.)

Wakefield The part where Cholera was most prevalent and
fatal was a low, close, dirty street, of bad repute in all

respects, full of depots of filth and manure, without

any sewerage, and with few surface drains. After

these streets were cleansed the disease subsided. With
one or two exceptions, all persons attacked lived in

cottages. No instance in which the residence of those

attacked was in perfectly healthy situation, though
thousands of people in similar and less favourable loca-

lities escaped.

(Mr. Statter and Dr.

Wright.)

Cases confined to the Old Prison. Diarrhoea there

in larger proportion than in other parts of the esta-

blishment (see sanitary condition and site).

(Messrs. Dunn and
Milner.)

Wakpfiplfl Town In a village three miles from the town eight deaths
occurred amongst 150 inhabitants, in eight or nine days;
here animal and vegetable rubbish abounded, and when
these were removed no more Cholera occurred.

(Mr. Statter.)

Wakefield Lunatic Asy-

lum.

(Dr. Wright.)

The greatest proportions of victims to Cholera
{amongst the women) was in No. 1, 14, and 13 Wards,
the two former very clean and orderly wards, and the
last not particularly the reverse.

In Male Wards, Cholera was most rife in Wards 3,

1, and 4, and in the basement story of men's eastern

wing of old building ; No. 3 is one of the receiving

wards for dirty and refractory patients. It is on the
ground floor. In the three other wards the chief ap-

pearance of ammoniacal vapour was detected. No. 4
was used as a Cholera Hospital at that time. No pro-

portionate manifestation of noxious exhalation was
remarked in other wards fatally visited by Cholera,
and as many perished in No. 5 and in No. 6, where the
ventilation is unexceptionable as in No. 1.

Nowhere but in places notoriously filthy, ill ven-
tilated, and not drained.

Rotherham
(Dr. Sheiirman.)

Sunderland

(Dr. Brown.)

The disease spread, as a general rule, more in the
dirtier localities, but dirt is not essential to the diffusion
of the disease.
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TABLE III.—State of the Wind and the Mortality from Cholera in Paris from

the 19th of March to the 30th of September, 1849.

Months. Days of Month.

No. of days
with each
state of
wind.

Prevailing direction of the wind.

Average
daily No.
of deaths

from
Cholera.

March ... 19 th to 27th 9 North and north-east, strong wind
on 20th and 23rd.

41-3

March ...

April ...

28th to \
9th J

13 South, south-west, and south-east 81-2

10th to 12th 3 North-west, strong wind on 11th 746

jf 13th to 15th 3 South-south-west, south, and south-

south-east

83

16th to ISth 3 North and north-west 79-6

19th 1 South-east, strong wind 03

» 20th and 2l8t 2 North-east .... 60-5

» 22nd to 29tli 8 South and south-west 51-5

April ...

May
30th to )

2nd i

3 North-east .... 77

3rd to 5th 3 South-east .... 104-3

» 6th to 12th 7 Variable ..... 169-1

ISth to 23rd 11 South and south-west, strong wind
on 14th (north-west on 19th).

157-3

24th 1 North-east .... 127

» 25th to 29 th 5 South, south-east, and south-west 103-8

» 30th 1 Bast, north-east 124

» 31st 1 South, south-east 151

1st to 3rd 3 South and south-west 259-6

4 th 1 East 454

f\^\t nnA A41\otn and otu 9

» 7th to 11th 5 North, north-west, and west 640-6

» 12th to 16th 4 North, north-east, and east . 367-5

16 th and 17th 2 West and west-north-west . 214

>> 18th 1 South-south-east 189

» 19th to 22nd 4 South-west and west-north-west . 122-2
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TABLE III.—conliuued.

Months. Days of Month.

No. of (lays

with eacli

state of
wind.

Prevailing direction of the wind.

Average
daily No.
of deaths
from

Cholera.

Jun6..

.

23rd to 25ih 3 South niiH smith-past ... 74

26th to 28th u West and north-west ...
29Lh 1 South-east ..... 47

J une...

J uly ...

30th and
(

1st
)

2 North 42

)> 2nd to 5th 4 South-west and west, strong wind on

3rd.

26-2

i) 6th and 7th 2 South-cast . , . , , 30

3J 8 th 1 South-south-wcst

ji 9 th 1 VP"pQt-Tinrth-wp^t 1 si. o

}> 10th to 16th 7 North-Gfist and eastj strong wind on
the 12th, 13 th, and 14 th.

32-4

July ...

August
17th to )

2iid
\

i i

West and south-west, strong wind on

the 18th, 19th, and 25th.

28

jj 3rd 1 West-north-west .... 27

jj 4 th and 5th 2 East 22

ft 6 th 1 North-north-west .... 21

7ih 1 East-north-east .... 33

8th to 18th 11 South and west, and south-west,

strong wind on 13th.

51-5

iJ 19 th 1 North-north-west .... 53

20th to 25th 6 North and north-east, west on 24th 47-1

f)
2fith tn 31 St g Sniitn nnfl sniifn-wpatkJV^UtU mill DUUbll^VCob ...

Sept.... 1st to 6th 6 Variable, south-east, south-west,

north-east, and south.

70-1

7ih to 9th 3 Variable, north, and north-east, and
north-west.

63-6

» 10th to 14th 5 South and south-west 45-2

15th to 22nd 8 East and north-east (on 19th north-

north-west).
26

i>
23rd to 27th 5 South-east ..... 10

28th to 30lh 3 Variable, west, south, and south-west,
strong wind on 30th.

7
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TABLE IV.—Showing the Monthly Mortality from Cholera, and the average

London. Paris. Liverpool.
'

Berlin.

1032. 1049. 1832. 1049. 1049. 1031.

Months. >• >• >, >.

jnthl a
o Dnth ^ure. S

o
La g =

6
2

jnthl

;ure.
S
o

Dnthl

o
0 3
Eg

u E

e
0

Mean

m(

temperai

Deaths

f

Cholera.

Mean

mi

temperai

Deaths

f

Cholera.

Mean

m(

temperai

Deaths

f

Cholera.

Mean

m(

tcmperat

£ .

es'a

Ou

E g
= E.
Se

Deaths

f

Cholera.

Deaths

f

Cholera.

January . .

.

36-5 40-1

1

292 34-70 1 41-54 1 40-5

1

1

6 40-35

E'phruarv 39-0 57 43-2
1

180 38-12 43-70 1 44-0 7 33-35

41-0 880 42-5 40'

1

42-08 90 43-16 573 43-2

H
39-06

52-0 335 43-2 9 51-24 12733 47-66 1929 43-8 19| 52-45

55-5 50 54-0
1

24 55-76 811 59-90 4509 53-8
1

96 54-45

61-0 194 57-9 279 63-14 868 65-12 8669 57-1 424' 60-35

July 60-5 1363 62-1 2555 67-10 2573 64-94 865 59-9 1085 67-30

August ... 63-5 1198 62-9 5368 69-44 969 65-12 1382 60-1
i

1575
i

65-61 2

September

.

58-0 670 58-8 5031 59-90 357 60-98 1142 57-2 874^ 56-87 677

October ... 55-5 336 51-1 337 52-34 62 53-62 115 48-8 62 53-29 662

November

.

45-5 27 44-1 20 42-06 1 43-34 ? 45-9 2 37-55 133

December . 42-0 391 2 39-74 ? 39-20 39-9
6|

34-92 14
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Temperature in the corresponding months in severcal Epidemics in several Cities and Towns.

Berlin. Cologne. Stockholm. Malmd. St. Petersburgh. Moscow,

1832. 1837. 1848. 1849. 1834.

monthly

L'rature.

IS

from

;ra.

monthly

srature.

IS

from

!ra.

monthly

erature.

IS

from

!ra.

monthly

erature.

S
o monthly

•rature.

IS

from

!ra.

monthly

srature.

e
o

" 2

monthly

;rature.

Deaths
from

Cholera. monthly

jrature.

H
o

oi 2
c -

Ss
E2

1

Deatl

1
Choh Mean

tempi

o Mean
tempi

Qu
Mean

tempi

1

Deatl Cholf
Mean

tempi
Deatl

Choh Mean tempi
Deatl

Chol€ Mean
tempi

1852 1853
Mean

tempi
Deatl

ChoU

34-56 7 32-02 48-58 33-89 25-55 14-68 487

3i-18 1 32-52 36-99 41-51 32-59 18-61 206

39-11 33-71 42-55 39-87 33-69 25-13 358

48-20 43-70 52-61 47-43 38-84 36-63 554

53-35 53-37 56-43 58-61 49-71 47-79 710

62-62 61-81 66-67 63-21 58-29 58-19 59-18 673

1
57-89 64-10 65-59 2 66-07 92 67-94 61-03 63-13 1 64-1

' 65-42 5 67-03 942 63-14 261 61-86 259 61-16 169 61-01 193 60-62 1 62-6

56-21 29 56-88 1167 56-77 878 58-98 610 52-01 3416 51-32 151 51-01 1 54-7 101

49-75 220 50-02 141 51-69 360 50-74 203 43-57 52 42-58 34 41-34 175 41-9 2989

38-00 114 40-68 16 39-45 39 39-85 10 33-38 7 3617 30-40 666 29-3 1295

34-13 30 32-90 33-08 30-04 21 22-60 580 18-95 1
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TABLE V.—Showing the number of Deaths registered as caused by Cholera

in England, the Metropolis, and the several Counties, and equivalent

Registration Divisions of England, during each month, from July, 1848, to

April, 1849.

"3

-J 1
August.

1

September.

October.

November.

December.

j
January.

February.

j
March. April.

7

Months,

October

to

April.

ENGLAND 325 386 400 658 371 302 107—
Tjondon 66 64 31 122 217 139 292 180 40 9 999
.iu.iuu.icoc^A 1 exclusive oi 3 8 3 16 9 1 8 2 1 37
Surrey > the Metropo- 1 3 3 2 1 9
Kent 1

li*-^^ *^^stncts.
6 "i 4 6 "e ib 9 1 "i 2 35

kJ LI OOW « A • 1 4 2 1 1 1 1 4
HtHnpshirG . • • 4 3 6 5 3 5

"3
4
"4

24
Serlcsbire • • 1 1 1 2 5 6 ... 14
Hertfordshire 2 2 2 3 10 23 "e 8 52
Buckinghamshire

.

i 1 4 1 17 30 3 2 1 54
1 1 2 8

N^nrthflTTTntnriQhirp 3 "i 2 1
"'2

'

i
"2

"i 7
TT 1 1 n 1 1 n ffd on Qh irp 1 1 i • • • 1 . .

.

1 ... • • • 3

Bedfordshire • • 1 1 "i 4 1 2 1 1 9

Cambridgeshire . 6 3 8 8 20 6 i 2 44
Essex • . . 2 1 2 4 1 6 7 5 2 25
Suffolk 1 i 4 0

0 Q C
J. • •

TX 1 /

Norfolk 2 6 6 2 5 38 9 1 1 62
W^iltshire . • • 1 1 2 1 1 1 2 7
Dorsetshire

Devonshire • > •

1 1 2
4 4 8 6 2

"4
3

*

i
"3

3 22
Cornwall • 1 2 10 2 4 1 1 1 1 10
Somersetshire • . 1 1 2 2

*

i 1 6

Grloucestershire , . 5 2 1 2
"4

"i 1 1 12

Herefordshire . 1

RnmnQnirp 1 1 2 3 3 1 2
"9

btatiordsnire 7 5 2
'5 '3

1 1 12
\A' nrf'PHtAVflnirPTt Ul ^CE) LCI OillJ. l-* • 2 1 5

"1
6

\M nfwiplfarlTT'PV V clL >V C^Ollii C • • 3 9 8 2
"5 "5

1
"1

2 21

Leicestershire 6 6 2 3 1 1 1 6

Rutlandshire

Lincolnshire

i 1

5 2 2 3 14 "s i
"3

1 30

Nottinghamshire . 2 1 4 2 1 1 1
"3

12

Derbyshire . 2 1 3 1 1 2 7

Cheshire 3 8 "i 13
"2

1
"1 "1

18

L.mcash ire . 49 33 27 22 10 20 15 12 28 29 136

West Riding 18 20 23 18 16 19 48 13 8 7 129

East Riding 3 3 7 30 5 1 13 4 1 3 57

North Riding 2 4 2 1 1 2 1 5

Durham 3 7 6 11 16 21 50 67 149 i'e 330

Northumberland . 2 1 5 18 42 62 31 38 IS 214

Cumberland "i 3 3 1 2 6 35 7 2 3 56

Westmoreland
Monmouthshire . 1 2 1

"1

South Wales 3 1 3
"5

i
"4

2
"5

1 i 19

North Wales 2 1 1 3 4 2 10
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TABLE VI.—Showing the Number of Deaths registered as caused by Cholera in

England, London, and the several Counties during each month from May, 1849, to

December, 1849, and the proportional mortality from Cholera during the year 1849.

OJ

U
0)

1^

Population,
Deaths from Cho-

tn B OJ £ in lera per IO,0(K)

>< Oi

a
s

><

3
3
bC
3 s*

Ctob

0)

0

sV
ton

Census
1851.

persons in each
frtiin t"V rill ri n ff flipLviull Ly llUl 111^ LllC

"1 -J «! t/i 0 — a— S| entire year 1849.

ENGLAND 327 204C 7579 15,872 20,379 844 163 51,855 17,922,768 30

London 24 279 2555 3368 6031 337 20 2 13616 2,362,236 72
Middlesex . 2 3 99 134 133 21 3 ... 397 150,606 29
Surrey 4 35 167 91 12 1 250 202,521 14
Kent 5 15 165 307 440 63 1195 485,021 27
Sussex 18 46 71 194 22 1 2 354 336,844 12
Hampshire 2 8 666 360 170 20 3 ... 1229 405,370 35
Berkshire . ... 4 16 66 32 25 1 ... 144 170,065 8

Hertfordshire 1 9 61 123 64 23 5 286 167,298 20
Buckinghamshire 2 1 6 81 51 30 170 163,723 13
Oxfordshire 1 z 21 63 27 1 ... 115 170,439 7
Northamptonshire 3 1 6 36 66 24 ... 136 212,380 7
Huntingdonshire 3 ... 2 2 2 2 3 14 64,183 3
Bedfordshire ... 1 7 28 24 11 71 124,478 6
Cambridgeshire . 1 1 3 40 146 51 17 ... 259 185,405 16
Wiltshire . ... 5 127 108 57 12 2 4 315 254,221 13
Dorsetshire 13 19 26 47 11 2 118 184,207 7
Devonshire 4 74 fi-< 0Vid 819 221 15 Z 2352 567,098 7
Cornwall . ... 3 70 360 342 94 21 1 831 355,658 4
Somersetshire 28 32 34 165 287 192 168 21 927 443,916 8
Essex 1 5 33 151 324 41 1 1 557 369,318 18
Suffolk 1 10 3 17 39 2 1 73 337,215 3
Norfolk 2 '2 23 90 54 2 ... 173 442,714 5
Gloucestershire . 29 148 286 390 301 94 10 2 1460 468,805 37
Herefordshire 1 1 115,489 •1

Shropshire

.

1 37 133 115 14 2 302 229,341 13
Staffordshire 5 44 364 1614 560 75 9 2671 608,716 51
Worcestershire . 2 17 27 198 120 50 17 431 276,926 19
Warwickshire 2 15 39' 180 41 3 1 281 475,013 7
Leicestershire 1 1 5 3 3 2 2 17 230,308 •8

Eutlandshire 2 5 7 22,983 4
Lincolnshire

"4 "2 "5
206 135 8

"'6
366 407,222 10

Nottinghamshire

.

1 1 2 22 39 32 19 16 132 270,427 5
Derbyshire

.

2 3 3 6 17 14 1 46 296,084 2
Cheshire 3 46 170 142 223 57 6

"2
661 455,725 18

Lancashire

.

111 574 1458 2544 2745 589 63 14 8098 2,031,236 48
West Riding 4 36 68 738 2281 776 143 36 4082 1,325,495 35
East Riding 2 2 112 514 1403 82 2 1 2120 257,288 97
North Riding 1 2 3 11 20 5 1 43 215,214 3
Durham 20 83 66 189 666 288 35 14 136] 390,997 51
Northumberland . 5 13 207 672 303 60 1 1261 303,568 53
Cumberland 1 "i 3 97 148 104 18 1 373 195,492 24
Westmoreland . 58,287 •2

Monmouthshire .

'

6 74 "94 392 172 '22
'ib "776 177,130 52

South Wales 63 577 906 1241 576 102 16
'3

3543 607,456 67
North Wales 6 41 39 113 43 242 404,328 6
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TABLE VII.—Deaths from Cholera and Diarrhoea together in England, London, and the

several Counties, in each month of the year 1849.

January.

February.

March.

j
April.

May.
June.

July.

August.

September.

October.

November.

[

December.

?

H

ENGLAND . 1468 1069 1010 773 1048 2972 9694 19471 25307 6898 1715 755 721808

London . 446 366 146 99 127 428 3239 6861 6043 632 127 71 18036
Middlesex 18 10 5 3 7 10 112 175 202 37

I
595

Surrey . 9 7 7 5 5 9 46 132 134 28 8 10 400
Kent 38 11 10 14 17 37 201 629 621 115 14 8 1715
Sussex . 19 14 13 8 10 37 66 120 271 60 10 6 634
Hampshire 21 18 14 13 16 21 740 445 259 58 15 1630
Berkshire 22 10 9 11 5 13 24 88 56 40 13

^8
299

Hertfordshire . 29 13 16 5 8 6 16 71 153 84 36 9 446
Buckinghamsh. 8 11 5 3 5 2 19 92 73 46 6 9 279
Oxfordshire . 9 6 6 5 6 8 6 27 91 38 7 12 221
Northamptonsh. 6 9 9 2 1 15 7 14 56 99 37 264
Huntingdonsh. 1 2 1 1 8 2 3 4 10 6 7

'H
48

Bedfordshire . 6 3 5 4 7 2 1 18 52 41 16 159
Cambridgeshire 12 13 7 10 11 6 13 52 189 72 23 10 418
Essex 19 10 11 5 7 17 59 210 413 105 12

'A
876

Suffolk . 20 12 11 17 14 19 18 45 93 25 12 296
Norfolk . 63 21 16 10 13 17 20 55 165 84 15 12 481
Wiltshire 17 9 10 9 9 15 154 128 89 27 5 488
Dorsetshire 6 1 2 3 2 17 27 38 60 17 5 182
Devonshire 14 15 16 17 23 93 311 1010 908 269 28 ' 18 2722
Cornwall 9 4 6 5 6 8 81 336 370 110 28 11 974
Somersetshire . 22 16 13 23 46 55 49 226 371 236 189 38 1284
Gloucestershire 17 24 17 24 53 177 318 454 606 141 26 21 1878
Herefordshire . 2 1 2 1 3 2 6 4 5 2

I

29
Shropshire 9 12 12 8 10 10 48 148 133 22 5 426
Staffordshire . 43 46 40 39 41 45 86 459 1877 726 125^ 48 S575
Worcestershire 12 7 9 13 10 29 lO 262 143 69 30 639

Warwickshire

.

35 21 20 38 25 33 64 179 392 146 47
1
30 1030

Leicestershire . 7 2 12 6 14 8 10 27 40 31 10 4 171

Rutlandshire . 2 1 1 3 5 1 3 16

Lincolnshire . 17 "l4 "iV 15 '19 18 20 241 189 38 "'is 11 617

Nottinghamsh. 8 10 12 4 4 20 19 71 108 64 32 23 375

Derbyshire . 6 6 10 4 7 11 15 21 54 26 4 5 169

Cheshire 13 14 17 10 22 70 208 225 347| 101 23 18 1068

Lancashire 135 133 181 157 258 790 2049 3414 3569 986 206 96 11974

West Riding . 109 63 49 53 58 96 174 939 2702 1033 260 76
,

5612

E. R. with York 18 11 6 15 11 11 142 573 1626
,
138 18 10 2579

North Riding . 8 2 5 4 4 4 14 39 10 7 7 110

Durham

.

65 76 169 31 33 96 255 777
1

355 60 29 2022

Northumberland 77 38 45 31 11 8 29 248 752 ' 349 87 1679

Cumberland . 43 12
;

7 6 7 8 19 122 171 119 21 t 9 544

Westmoreland 1 2 4 1 1 2 1 3 2 1 18

Monmouthshire 10 8
I

"io 4 19 88 101 403
,

197 31 27
ii^

902

South Wales . 23 27 22 28 89 612 1007 1294 639 146 51 3956

North Wales . 5 9 10 6 3 15 48 136 66 4 6

1

345
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TABLE Vin. - Showing the distribution of Cholera and Diarrhaa over iUc

Deaths occurred in

DEVONSHIRE.

CHOLERA.

1848. 1849.
Districts. Sub-Districts.

u
O

o
Z

o

c s
«

-.

>.

1^
s
<

Axminster . Lyme .

Axminster .

Chardstock .

Colyton

Honiton Honiton

Ottery St. Mary .

1

St. Thomas . East Budleigh

Exraouth

Woodbury .

BroadClist

Topsham
Heavitree

St. Thomas .

Alphington .

Christow

Kenton

1

1

1

1

1
Exeter 2 Sub-districts i i 1 13

2

Newton Abbot Teignmouth .

Chudleigh .

Moreton Hampstead
Ashburton .

Newton Abbot

1

1

Totnes
Torquay
Paington

Brixham
Dartmouth .

Totnes

Buckfastleigh

Ugborough (South

Brent).

Harberton .

1

5 7

Kingsbridge. Blackauton .

Stokenhnm .

West AUington
Kingsbridge.

Modbury 1

Plympton St. Mary Yealmpton .

Plympton 1

52
6

9

11

20
14

Plymouth 2 Sub-districts 3 1 i 14 151 294
East Stonehouse . East Stonehouse . 1 43 78
Stoke Danierel Devonpnrt (3 sub-

districts).

Stoke Damerel (2

sub-districts).

24

26

282

151

Tavistock Buckland Monii-

chorum.

Tavistock

Milton Abbot
Lifton .

]

1

2 6]

6
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Devonshire and Cornwall '• Cholera Field," and the Months during wliich the

each Sub-District.

DEVONSHIRE.

CHOLERA. DIARRH(EA.

1849. 1849.
Sub-Districts.

.c

>
c
2:

Sept

1
Nov

c3

Q
C

c
-3

Marc Apri

s
June Sept.

o
C
a.

c si

Lyme.
1 1 . 3 Axniinster.

Chardstock.

1 2 Colyton.

4 5 \ 2 ] 5 Honiton.

\ 1 Ottery St. Mary.
1 2 ] 1 East Budleigh.

2 1 8 Exmouth.
1 1 1 Woodbiirj'.

* Broad-Clist.

i

Topsham.
2 1 4 2 1 4 Heavitree.

4
o
O 8 1 2 1 St. Thomas.
• 1 1 2 4 Alphingtoii.

1 2 3 Christow.
Q 3 Kenton.

15 1 K10 47 1X 7 5 12 QO 36 Exeter.

2 3 1± 1 4 1 9 Teignmouth.
1 1 3 1 Chiidleigh.

• 1 1 2 MoretonHamp.*tead.
2 2 1 1 2 Ashburton.

3 6 1 i 2 4 2 1 11 Newton Abbot.

46 26 72 1 2 4 1 2 15 Torquay.

1 2 4 Paiiigton.

17 50 76 1 4 2 i Qo BrixJiam.

1 2 1 7 Dartmouth.

6
1 o
It} 20 1X Totnes.

• i 1 liuckfastleigh.

12 1 1 Ugborough,

1 1 Ilaibertoii.

1 2 3 Blackauton.

1 ) tokenham.

i 6 West Allington.

2 Kingsbridge.

10 2 13 2 2 4 lu uuuuiy.

16 7 106 i 3 4 Yealmpton.

11 3 46 i i 2 Plynipton.

314 50 740 1 1 3 6 8 8 6 8 4 4 41 Plymouth.

37 9 172 1 ] 3 3 9 "last Stonehouse.

173 7 486 is 2 2 ] 1 5 16 11 4 2 1 47 )evonport.

55 2 234 2 2 5 1 5 2 1 18 53toke Danierel.

15 2 81 2 1 1 1 1 5 1 12 ]Auckland Mona-
chorum.

41 8 55 1 1 1 3 : Tavistock.

1 2 3 1 iVlilton Abbot.
1 1jil'ton.

3 3
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TABLE VIII.

DEVONSHIRE.

Districts. Sub-Districts.

CHOLERA.

1848. 1849.

o
c

a s O rt

1
April.

1
c

-5

>>

—> <

3

3

2

Okehampton

Crediton

Tiverton

South Molton

Barnstaple .

Torrington .

Bideford .

Holsworthy .

Cheriton Fitzpaine

South Molton

Bishop's Tawton .

High Bickington .

Great Torrington .

Northam

Milton Damerel .

Black Torrington .

Broadwoodwidger

1

1

1

Number of deaths from Cholera and from

Diarrhoea respectively in each month . e 2 4 3 1 2 3 4 75 274 941
Number of places in which deaths from

Cholera occurred during each month . 1 4 3 1 2 2 2 7 11 19
Number of places in which deaths oc-

curred, whether from Cholera or from
Diarrhoea, in each month . 10 10 14 13 18 18 31
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DEVONSHIRE.

CHOLERA. DIARRHCEA.

1849. 1849.
Sub-Distiicts.

Sept. CJ

o
>
o

6

Q 15

months.

CJ
'C
p
<

>
s

>
3

a

!a

3
<:

<u ti

o
>
O
Z

c

n 12

months.

1

4

20
0

1

1

1

2

9

1

4

1

2

22

21

9

1

i

2

2

1

1

i

i

i

1

1

1

i

1

i i

1

4

1

]

i

2

9

.

S

1

1

3

1

1

i

5

5

1

3

2

4

9

11

12
1

2

2

i

.

BrattonClovelley.

Hatherleigh.

Okehampton.
Chagford.

North Tawton.
Morchard Bishop.
Bow.
Crediton.

Cheriton Fitzp.

Silverton.

Cullompton.

Uffculme.

Tiverton.

Washfield.

Bampton.
Dulverton.

Witheridge.

Chulmleigh.

South Molton.

Barnstaple.

Paracombe.

Combraartin.

Ilfracombe.

Braunton.

Bishop's Tawton.
High Bickington.

Winkleigh.

Dolton.
*Snpb}lpjir

Great Torrington.

Bideford.

Northam.

Parkham.

Hartland,

RraH wnrthVitlU VYUl LIJV.

Vlilton Damerel.
3olsworthy.

Black Torrington.

Broadwoodwidger
Dlawton.

717 233 11 1 11 14 10 14 15 19 35 35 S7 18 12 17

32 26 5 1

40 35 10 12
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TA13L15 VIII.

CORNWAI-L.

CUOLEBA.

1848. 1849.

Districts. Sub-Districts.

*S
u
O

>
o
Z o i

>->

u

c
<

i-

< ST
CO

o
O

1 1

Launceston

St. Germans

N orth Petherwin

2

3

1

79

16

44

2

109
2

14

50

9

8
4

liooe 1

1

1

5

9

2

7

1

St. Columb

St. Austell

St. Mabyn 2

2

1

I

1

52
i

3

69 4

i

3

1

10

2
]

I

12

22
5

1

14

7

1

1 1 8

1

12
6
I

2

I

24
3

Redruth

1

1 19 1

Camborne
Phillack

1

1

3 39

28
1

5

1

10

7

4

Scilly Islands .

.

St. .lust in Pen-
with.

1 3 1

1

2

1

2

13 1

2

1

Number of deaths from Cholera
and from Diorrlicta respectively

2 4 2 1

1

1 2 70 309

23

339

23

98

21

Number of places in which deaths
from Cholera occurred during

2 2 1 1 2 14

Number of places in which deaths
occurred, whether from Cholera
or from Diarrhoea, in each month 5 3 4 4 6 7 24 29 30 24

;1
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CORNWALL.

Cholera. DlAaRH(£A.

1849. 1849.

Nov. Dec.

15

months.

Jan.

j

Feb.

March.
April.

May.
June.

July.
Aug.

Sept. Oct. Nov. Dec.
12

months.

Sub- Districts.

1

5

!•

6

1

2

2

1

1

2

199
3

34
102

17
12

1

2

2

1

2

1

1

5

128
1

7
37
31

6

7
24
36
6

5

21

20
6

53

17
1

2

6

4

1

1

1

1

2

1

2

1

1

I

3

1

1

2

1

1

1

]

1

1

I

1

2
3

1

1

1

1

1

1

1

2

2

9
1

2

1

1

2

1

1

4

4

1

1

6

I

4

1

1

2

1

1

1

2

1

1

3

1

1

1

1

1

1

1

1

3

1

2

2

•2

1

I

1

1

1

1

1

1

4

3

2
12

1

5

18

2
4

1

2
2

2

1

3

1

2

1

4

4

4

7

2

9

2

2

4

1

13

4

8

1

Kilkhampton.
Stratton.
Week St. Mary.
Boscastle.

Caraelford.

Altarnun.
North Petherwin
St. Stephen.
Launceston.
Northhill.
Antony.
St. (iermans.
Saltash.

Callington.

Liskeard.
Looe.
Lerrin.

Llanlivery.

St. Mabyn.
Bodmin.
Egloahale.
Padstow.
St. Columb.
Newlyn.
Fowey.
St. Austell.

Mevagissey.
Grampound.
Probus.
St. Just.

St. Agnes.
St. Clement.
Kenwyn.
Kea.
Mylor.
Falmouth.
Penryn.
Constantine.
Wendron.
Helston.
St. Keverne.
Breage.
Crowan.
Gwennap.
Redruth.
lUogan.
Camborne.
Phillack.

Uny Lelant.
St. Ives.

Marazion.
Penzance.
St. Just in Pen-

with.

St. Buryan.
Scilly Islands.

21 1 C 4 G 4 (i 4 1

1

34 27 If. 7 in

7

in

1

1

1
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TABLE IX.—Showing the distribution of Cholera and Diarrhoea over the

and the Months during which the

SHROPSHIRE.

Cholera.

1848. 1849.

Districts. Sub-Districts.

Oct. Nov.

1
Dec. B

ee Feb.

April.

May.
June.

July.

tie a.
Oct.

Ludlow . Lentwardine .

Diddlebury
Clun

Bishop's Castle

Church Stretton Church Stretton 2

Cleobury Mor- Cleobury Mor- 1 * * ••

timer . timer.
Stoddesden

Bridgnorth
Bridqnorth
WorBeld . 1 1

1 34
3

34

ShifFnall . Albrighton
1

Madeley .

14
1 i

17 1

8 4
Much Wenlock 8 5

Atcham . Condover
Pontesbury
Westbury
Alberbury
Montford .

Battlefield

14 1

Shrewsbury .

1

6 35 20 1

1 28 18 7
Oswestry .

Llansillin

St. Martin
1

1

I

EUesmere

EUesmere
Basehurch

1 2

Wera

Whitchurch .

1

1 1 3
Market Drayton Moreton Say . 1

Market Drayton 1 2 9 2

Wellington Krcall Magna .

Wellington
Wombridge .

4
3

Newport . 1 1

i i

Number of deaths from Cholera
and from Diarrhoea respec-
tively in each month 3 3 1 2 1 37 133 111 15

Number of places in which
deatlis from Cholera occurred
during each month . 3 3 1 2 1 4 12 15 8

Number of places in which
deaths occurred, whether from
Cholera or from Diarrhoea, in
each month 7 9 7 7 9

;

^ 10 14 SO 10
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WoRCESTERSHiiiE, STAFFORDSHIRE, and SHROPSHIRE " Cholera Fields,"

Deaths occurred in each Sub-District.

SHROPSHIRE.

CUOLBRA. DiARRUCEA.

1849. 1849.

Sub-Districts.

Nov. Dec.

16

months.

Jan. Feb.

March. April.

May.
June.

July.
Aug.

Sept. Oct. Nov. Dec.

12

months.

2

1

i

2

1

70
5

1

2
32
13
13

15

62
53

2
1

3

1

5

14

4
5
2
2

1

2

1

1

i

2

I

1

2

1

1

i

1

2

1

1

1

1

1

3

1

2

1

1

i

1

1

1

1

1

1

2

1

1

1

1

1
1

2

1

1

1

i

1

1

I

2
2

1

1

2

3

1

2
I

3
1

3

1

2
2

I

2

5
1

1

1

1

1

1

1

1

3

2

1

1

1

1

1

1

1

1

1

I

1

i

I

1

2

1

2
1

7

2
8

1

2

5
2

3

1

1
1
1

13
13
1

1

3
3

1

3

2

2

5
1

9

7
4
3

Lentwardine.
Ludlow.
Cainham.
Munslow.
Diddlebury.
Clun.
Bishop's Castle.
Norbury.
Lydbury.
Church Stretton
Wall.
Cleobury Mor-
timer.

Stoddesden.
Chetton.
Bridgnorth.
Worfield.
Albrighton.
Shiffnall.

Dawley.
Madeley.
Broseley.
Much Wenlock.
Condover.
Pontesbury.
Weslbury.
Alberbury.
Montford.
Battlefield.
Atcham.
St. Mary.
St. Chad.
Knockin.
Llansillin.
Oswestrv.
St. Martin.
Overton.
Hanmer.
EUesmere.
Baschurch.
Wem.
Frees.
Whitchurch.
Moreton Say.
Market Drayton
Hodnet.
Ercall Magna.
Wellington.
Wombridge.
Newport.
Gnosall.

2 2 6 9 11 G 10 g 11 14 19 8 r. 7

I 2 5

5 8
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TABLE IX.

STAFFORDSHIRE.

Districts.

Staftbrd

Stone

Newcastle - un-
der-Lyme

Wolstanton

Stoke - upon
Trent .

Leek

Cheadlc

Uttoxeter

Burton - upon -

Trent .

Tamworth

Liehfield .

Penkridge

Wolverhampton

Walsall .

West Bromwich

Dudley .

Sub-Districts.

Stafford .

Castle Church
Colwieh .

Stone
Eedeshall
Treutham

Whitmore
Newcastle -un-
der-Lyme.

.Audley
Wolstanton
Tunstall .

B urslem .

Haiiley .

Shelton .

Stoke - upon
Trent.

Fenton .

Longton .

Norton .

Leek
Leek Frith
Longnor .

Alton
Ipstones .

Dilhorne
Cheadle .

Uttoxeter
."Abbot's Bromley
Sudbury .

Tutbury .

Repton
(Jresley .

Burton -upon

-

Trent.
Tamworth
Fazeley .

Lichfield .

Yoxall
Rugeley .

Penkridge
Brewood .

Cannock .

Ttttenhall
Wombourn
Kinfare .

Wolverhampton
W illenhall

Bilston
Darlaston
Bloxwich
Walsall .

Aldridge .

Handswoith
Ohlbury .

W. Bromwich (.1)

Wcdnesbury .

Rowley Regis .

Tipton
Sedgeley .

Dudley

Number of deaths from Cholera
and from Diarrhcca respec-
tively in each month

Number of places in which
deaths from Cholera occurred
during each month .

Number of jilaces in which
deaths occurred, whether from
Clidlcra or from Diarrhcca, in
each month ....

CllOLBRA.

1848. 1R49.

3 1

32

129

44 307

24

21 I 2.3 I(i I!)
I 21 12 2B i 21 3!) 3fi



—continued.
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STAFKOKDSHIHE.

Cholera.

18-19.

3
2
3

2
23U

1

1

2

3
4
3
1

4
4

m
2«1
(i()5

44
1

137

3
1

16
21
212
14
113
203
B4

9

2

1!) ' 1."!

PtARRHCBA.

1849.

42 48 3(i X) 44 ^0 42 94 2(i3 lis 51

18

2

5
2
3
3
2

134

27
«2
I(i

1

27
10
4

21

32
SO
40
Ci
59
!)6

Sub-Di.stricts.

Stafford.
Castle Church.
Cohvich.
S tone.
Eccleshall.
Trentham.

Whitmore.
Newcastle - un -

der-Lyme.
Audley.
Wolsta:icon.
Tunstall.
Burslem.

Hanley.
Shelton.
Stoke - upon -

Trent.
Fenton.
Longton.
Norton.
Leek.
Leek Frith.
Longnor.
Alton.
Ipstones.
Dilhorne.
Chearile.

Uttoxeter.
Abbot'sBromley
Sudbury.

Tutbury.
Rep ton.
Gresley.
Burton - upon -

Trent.
Tam worth.
Fazeley.
Lichfield.
Yoxhall.
Ruceley.
Penkridce.
Brewood.
Cannock.
Tettenhall.
Worn bourn.
Kinfare.
Wolverhampton
Willenhall.
Bilston.
Darlaston.
Bloxwich.
Walsall.
Aldridge.
IIand.sworth.
Oldbury.
W.Bromwich(3)
Wedncsbury.
Rowley Regis.
Tipton.
Sengeley.
Dudley.
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TABLE IX.

WORCESTERSHIRE.

Cholera.

1848, 1849,
Districts, Sub-Districts.

U
Q

>
o

U
Qi

Q
c
CO

•£3
Ql

<
>.
EC

CI

c
3

>.

3

w

c
CO

Stourbridge . 1 3 2

Kingswinford 2

1 2

4

15
131

Kidderminster Chaddesley Corbett

Kidderminster 1

2
1

3

Tenbury

Martley

Holt .

Worcester .

7

7 4

6

14
2

Upton-on-Severn .

1 3 2

Evesham

Pershore

Droitwich .

4

3

5

Bromsgrove . Bromsgrove . 1 1 4 10

King's Norton King's Norton
Kdgbaston .

1 1

1 4

Number of deaths from Cholera and
from Diarrhcea respectively in each

month . 5 1 1 17 24 200
Number of places in which deaths from

Cholera occurred during each month. 4 1 1 5 8 14
Number of places in which deaths oc-

curred, whether fi om Cholera or from
Diarrhoea, in each month 9 6 6 9 3 7
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—continued.

WORCESTERSHIRE.

Cholera. DlARRHOSA.

1849. 1849.
•

Sub-Districts.

.c A

o
>
o
Z

U

Q
c

«3 g2 S
6
•—,

Qi

fc.

Mar,

April

May.
June.

July.

bfl

3
-a*

Sept.

o
>
o

tj

Q
O

A, S

. 1 7 3 1 2 • • 1 . 1 8 Hales Owen.
23 3915 95 2 1 1 3 2 1 R

yy 11 3 4 3 37 Stourbridge.

73 3 2 215 1 1 1 3 2 i 8 3 5 2 27 Kingswinford.

2 • 1 1 Chaddesley Corbett.

1 1 , 2 Wolverley.

7 11 1 3 2 i 0 3 4 1 24 Kidderminster.

, 1 1 Lower Milton.

1 1 3 6 Bewdley.

. 2 2 Tenbury.

1 1 Bockleton.

Marti ey.

. Witley.

. i 1 Holt.

1 i i i 2 Leigh.

. 6 2 TX 2 2 2 9 Worcester—West.
1 22 1 \ 4 2 2 12 North.

1 14 1 1 2 2 • 6 South.

1 1 Qo Hanley Castle.

i 13 • Upton-on-Severn.

Kempsey.
2 8 Evesham.

Broadway.
i i Eckington.

1 2 i 4 Pershore.

2 3 Upton Snodsbury.

3 1 3 Claines.

2 i 3 Ombersle}'.

9 1 19 1 1 4 Droitwich.

4 20 i 2 3 i 2 5 i 1 17 Bromsgrove.

3 1 4 Belbroughton.

Tardebigg.

2 5 5 King's Norton.
i 6 1 1 3 i 6 Edgbaston.

3 3 i 1 8 Harborne.

121 50 17 12 5 9 15 4 8 12 23 64 23 19 14

10 5 2 9 4 6 9 3 6 9 11 21 10 10 11
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TABLl'- X.—Showing the Distribution of Cholera and Diarrliica over

diiriDg whicli tlie Deatiis

DURHAM.

Districts.

Darlington .

Stockton

A uckland

Teesdale

Weardale

Durham

Easington .

Houghton le Spring

Chester le Street .

Sunderland .

South Shields

Gateshead .

Sub-Districts.

Darlington .

AyclifFe

Yarm (with Mid-

dlesborough)

Stockton

Hartlepool .

Sedgefield

Bishop Auckland
Hamsterley .

Staindrop

Barnard Castle

Middleton .

St. John
Stanhope
Wolsingham
Tanfield

Lanchester .

St. Oswald .

St. Nicholas

Easington .

Houghton le Spring

Houghton le Hole
Chester le Street

Harraton

North Bishopswear-

mouth
South Bishopswe.ar

mouth
East Sunderland

West Sunderland

Monk Wearmouth
Westoe
South Shields

Heworth
Gateshead .

Whickham .

Winlaton

Ntimher of deaths from Cholera and from
Diarrhoea respectively in each month .

Number of places in which deaths from
Cholera occurred during each month .

Number of places in which deaths
occurred, whether from Cholera or
from Diarrhoea, in each month

CuoLE;tA.

1848.

21

1849.

1

1

3

4
2

39,22
5 14

3

44 65

8

14 11

147

10

4

1

3

3516
39;i6

15 12

8

12

2

1

68

13

10 16
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the Northumberland and Durham " Cholcm Field," and the months
occurred in each Siib-iiistrict.

DURHAM.

tic

21

5

9

1

1

11

Cholera.

1849.

1

7

6

6

10

4

10

6

21

4

14
12
6

2

9

11

2

179

24

25

40
II

60

108

1

1

J

]9

6

46
43

22

7

27
30
23

37
19

16

81

9

17

671

24

29

21
2

45
1

18

1

11

43

18

11

7

10

14

3

5

50
27
3

8

5

2

289

21

"5
g

93
21

119
2

5

3

128

3

1

'

1

69
122
71

12
10

57
66

56

15
135
96

85
125
79
24

163
35
24

16

5

231311

DiARRHfflA.

1849.

3

12

15 17 13 11 16 67

21

3

1

11

10
6

2

9

181 5416 13
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TABLE X,

NORTHUMBERLAND.

Districts.

Newcastle-on-Tyne

Tynemouth .

Castle Ward

Hexham

Haltwhistle

Beliingham

Morpeth

Alnwick

Belford

Berwick

Glendale

Rothbiu'y

Sub-Districts.

Westgate
St. Andrew
St. Nicholas

All Saints

Byker .

Wallsend
North Shields

Tynemouth
Longbenton
Earsdon
Blyth .

Ponteland

Stamfordham
Bywell .

Hexham
Allendale

Chollerton

Haltwhistle

Beliingham

Kirkwhelpingti

Morpeth
Bedlington

Warkworth
Alnwick
Embleton
Belford .

Islandshire

Berwick-upon

Norhamshire
Ford .

Wooler .

Rothbury
Elsdon .

on

Tweed

Cholera.

1848. 1849.

Number of deaths from Cholera and from

Diarrhoea respectively in each month .

Number of places in which deaths from

Cholera occurred during each month .

Number of places in which deaths

occurred, whether from Cholera or

from Diarrhoea, in each month

19

<

4

17

9

12

11

4

1

44 62

9

14

17

9

14
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continued.

NORTHUMBERLAND.

Cholera.

1849.

lU

17
2

10
62
46
30
147
44
34
97
63
4

8

2

1

5

62
3

2

8

8
3

653

24

25

1

4
13
12
5

39
19
16

61

39

2

126

61

3
1

11

6

2

283 58

19 10

2018

S6

30

5

34
124
106
36

282
115
76

183
144

6
11

3

10

7

38

5
123

9

3

3
46
41
14

1

DlARBH<EA.

1849.

'a

<u p.
>• p

p
a p.

OJ

>
o V

•-3 <! <: tc o ^ Q

2 , 1 3 5 2 5 2 20
1 1 . 1 . 2 11 7 2 3 28
2 2 1 1 1 2 3 6 3 4 25
3 4 i 1 2 7 5 6 2 i 32

1 1 1 • 1 5 1 2 12
1 i 2

2 i i i 4 16 3 i 29
1 1 i 2 5 10 4 4 28

1 1 3 , 8
1 8 8 17

2 2 4

1
X J. 1 11 4
1 1 2

2 2 2 i i 8

1
i 2

2

i 3 4
i i 1 6

i 1 1 5
1 i 2 6

1 1

2 4

i 2 i 4
1 2

6 i 1 8
1

14 7 7 13 6 7 17 43 81 41 28 5

T
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a
en

j3 "-5 •s

M
O

Walsall.

Dudley.

Trentham.

Meer

Suttoi

Tettenhall.

Eushall.

Oldbury.
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8

Places

attacked

by

Cholera

in

the

Summer

of

1849,

in

the

Month

of

October

a

Slebech. Begelly.

Tenby.

September.

b

Kidwelly.

Llandingat.
Llangathen.

a

Pembroke.

Haverfordwest.

a

Lampeter.

August.

J

Llanwreckva.

a

Abergavenny.

S

Llangendeirne.

a

St.

Clears.

July.

a

Blackwood.

c

Bridgend.
Cwmdu.

Swansea.

b

Llangadock.

Llandilofawr.

•

•

•

June.

e

Aberystwith.

d

Pontypool.

c

Monmouth.

b
St.

Woolos.

e

Margam.

Neath.

Tstradvelty.

d

Aberdare.

6

Caerpelly.
Gelligaer.

a

Llandrisaint.

c

Caermarthen.

a

Llandillo.

...

May.

d

Tredegar.
Newport.

J

Carleon.

e

Merthyr

Tydvil.

Cardiff.

Cadoxton.

d

Llangaiilach.

b

Llanelly.

...

Counties

and

Parts

of

Counties.

Monmouthshire

.

South

Wales

Glamorganshire

.

Caennarthenshire

.

Pembrokeshire

Cardiganshire.

ppij BJ9[oqQ saiT^ Hinog pne 'aHiHSHinoHKOj\[
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d

Glutton.

Foul

ton.

a

Upper

and

Lower

Cam.

6

Midsomer

Nor-

ton.

Twiverton.

a

Wells.

Glastonbury.

Godney

Mere.

Wrington.

6

Ilfracombe.

d

Brixham.

c

Torquay.

6

Totnes.

a

St.

Thomas.

Okehampton.

c

Penryn.

h

Redruth.

lUogan.

a

Kea.

Mylor.

Wendron.

c

Waungoch.

Llangunider.

c

Tewkesbury.

e

Bridgwater,

c

Shepton

Mallet.

b

North

Petherton.

Weston.

a

Bath

wick.

Eanham.

a

Pilton.

d

Beer

Alston,

c

Tavistock.

6

Medbury.

a

Wolborough.

Heavitree.

Kenton.

Kingstenton.

Becket. Exeter.

c

Callington.

b

Looe.

Constantine.

a

St.

Agnes.

Gwennap.

St.

Germans.

c

Llanelly.

a

Brecknock.

Crickhowell.

c

Wotton

-

under

-

Edge.

h

Stonehouse.

a

Red

wick.

c
St.

George.

a

Bath.

Yatton.

e

East

Stonehouse.

Devonport.

Stoke

Damerel.

h

South

Brent.

e

Maker.

Mevagissey

c

Saltash.

Truro.

Phillack.

a

Liskeard.

Scilly

Islands.

•

•

•

d

Bristol,

c

Frampton.

a

Stroud.

Rodburgh.

a

Oldland.

e

Plymouth,

c

Plympton.

Egg

Buckland.

b

Barnstaple.

6

Falmouth.

St.

Ives.

•

•

•

c

Clifton.

Gloucester.

a

Huntley.

Boddington.

e

Keynshiim.

e

Moss

Mayo.

d

Newton

Ferrers.

Brecknockshire

.

]

Gloucestershire

.

Somersetshire

Devonshire

.

Cornwall

pP!i ^fl<"10 NOAUd puB nYMNaoo
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October.

the

Months

of
September.

a

Piddleton.
Bridport.

a

Lavington.
Bradford.

Si «
S-=> s
= s £ g
W Ph O

0

;he

Summer

of

1!

August.

c

Weymouth.

a

Dorchester.

c

Potterne.
Devizes.

6

Cliffe.

Pypard.

a

Wilton.

a

Compton. Andover.

Chalton.

a

Rye.

Wadhurst.

ittacked

by

Cholera

in

1

>>

3

e

Salisbury.

a

Downton.

Ditchampton.

e

Portsmouth.

c

Portsea.

Landport.Newport.

Itchen.

b

Ryde.
Cowes.

Winchester.

a

Fareham.

Eling.

Milbrook.

Otterbourn.

Alton.

a

Chichester.

b

Eastings.

Places

!

a
a
3
l-S <u

"o

a

Longbridge

Deve-

rill.

do

g tf B

bo crS
C g 3

ecombe.
ighton. oreham. undel.

o
CM

s-

a

South

Stoneham.

Kingsclere.

and

Parts
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unties.
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.
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a

Ilkestone.

c

Burford.
Fulbrook.

1

c

Newland.

i

6

Saunderton.

c

Cockennouth.

a

Egremont.

6

Amlwch,

with

Port-

Amlwch.

a

Basford.

Bui

well.

Eatcliff-on-Trent,

with

Hickling.

h

Oxford.

a

Handborougb.

c

High

Wycombe.

I
Iver.

i

Langley

Marsh.

\

a

Amersham.

\

Beaconsfield.

Taplow.

1

Eton.

e

Workington.

c

Maryport.

6

Whitehaven.

a

Harrington.

c

Flint.

h

Welshpool.

a

Newtown.

a

Derby.

a

Clarborough.

East

Retford.

Carlton.
Lenton.

•

•

•

d

Great

Marlow.

6

Gibraltar

Cud-

dington.

h
St.

Bees.

I

Holywell.

i

Holyhead.

a

Llansaintfraid.

a

CastleDonnington.

•

•

•

a

Keswick.

a

Caernarvon.

...

5

Newark.

• •

* • . . . •

. • . . a a a

1

c

Buckinghamshire

.

Cumberland

.

Flintshire

.

Caernarvonshire

a

Anglesey

Montgomeryshire

.

Derbyshire

.

Nottinghamshiie

.
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TABLE XII.—Abstracts of Communications received by the Cholera Committee

relative to the Sanitary Condition and general Characters of the particular

Localities in which Cholera first appeared, in various Towns, Villages, parts of

Towns, or Public Establishments.

St. Giles' Parish .

(Official Report.)

Hackney
(Mr. Appleton.)

Upper Clapton

(Mr. Hovell.)

Place and Reporter.

Shoreditch, Hagger-
stone District.

(Mr. Hooper.)

Notting Hill

(Mr. Frost.)

Local Circumstances.

A man and the woman
who nursed him.

A woman and three chil

dren died within two days.

Church St. ; drainage bad ; supply of

water bad; population dense; ventila-

tion bad ; cleanliness very defective.

Moderately high
;
drainage good

;

population of district not dense ; ven-

tilation imperfect ; cleanliness tole-

rable ; too many persons in the

house.

High-Hill Ferry, where Cholera

first appeared, is on the banks of the

river Lea: the drainage very deficient;

miasmata of various kinds. Drains

from Warwick Road, &c.,pass beneath

several of the small tenements, some
shut, and others emptying themselves

into the Lea.

Houses small, old, and dilapidated; Two days after death

no drainage
;
slops, heaps of fish, and of first patient, two of

vegetables allowed to collect in street ; his children were seized

;

ground floors damp ; bedrooms ill- then a man who nursed

ventilated and over-crowded. the first patient ; and
other cases in the neigh

bourhood followed.

First two cases simul-

taneous ; third case 12

days later; four others

within the next week in

the same locality, though

not in the same house.

Number of Case< imme-
diately in same locality.

Hammersmith
(Mr. Burrows to

Dr. Farre.)

Hammersmith, Wil-
low Place.

(Mr. Horton).

Penge
(Mr. Ray.)

The Potteries: a low and badly-

drained district; houses of a wretched

class ; a large number of pigs kept.

Bad drainage and ventilation ; a

stagnant ditch in the rear of the

house, receiving the refuse from

number of pigsties.

A yard without ventilation ; water Seven cases and three

scanty; and bad drain in centre, deaths in one femily in

Privies filthy; stench from the drain'nine days; afterwards no

very offensive. inhabited house

yard escaped.

the

Situation unobjectionable, except a A solitary case of Cho

small drain near and trees around ; lera ; two attendants had

inhabitants sober and cleanly. isevere diarrhoea.
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Place and Reporter.

Walhain Green
(Messrs. Kouse
and Rowland.)

Dulwich
(Mr. Ray.)

Tooting—Drouet's

School.

(Mr. Kite.)

Brixton, Surrey

(Mr. Eay.)

Maidstone .

(Dr. Plomley.)

Canterbury .

(Dr. Lochee.)

Brighton

(Dr. Ormerod.)

Hertford County
Gaol.

(Dr. Davies.)

St. Albans .

(Mr. Lipscombe.)

Local Circumstancea.

Low badly-drained houses, crowded
and badly ventilated ; inhabitants not

cleanly.

Site low
;

drainage bad ; rooms

over-crowded, badly ventilated, and
dirty.

Want of space and ventilation
;

1400 children; a dense fog causing

children, on two days preceding out

break, to be kept in schoolroom

during play-hours, with closed doors

and windows ; all first cases on ground
floor.

Open ditches at front and back of

the house; privies and drains in a

most oflFensive state
;
cottages over-

crowded and ill ventilated.

Site elevated, and distant from

river, but very bad as to sanitary

condition ; no water ; no drainage

;

badly-constructed and open cesspools,

contents of one soaking through wall

of house of first case.

Thelodging-house in Bristow's Yard,

site of renewed outbreak, contained

three small rooms and a landing-place

without ventilation of any kind, in

which 17 persons slept; there is no
back door, and the cellar, used as a

wash-house, is the receptacle of

refuse.

As regards elevation, drainage,

supply of water, density of popu-

lation, and cleanliness, very bad
indeed.

First case in close, ill-drained, and
dirty neighbourhood

;
cesspools often

annoying.

Nothing in locality to account for

outbreak. Prison generally healthy
;

no open cesspool or drain near prison.

Situation healthy; favourable in

every respect.

Number of Cases imme-
diately in same locality.

A single case at that

time.

First case a woman,
and second case a man
who assisted to carry her

to the grave, and there-

fore had, doubtless, been
in the house ; both died.

First case in Bristow's

Yard was a vagrant; the

mistress of the lodging-

house, and five other per-

sons in the same yard.

The first case a travel-

ling tailor— died; 36
hours later, two children

were attacked, not in the

same house, but within
100 yards of it.

Twelvecases in first four

days in the same part of

the gaol.

First a single case
; only

single cases occurred.
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TABLE XII.—continued.

Place and Reporter.

Ware .

(Mr. Butcher.)

Herael Hempstead
(Mr. Merry.)

Eeading
(Mr. Vines to

Dr. Bradshaw.)

Downton
(Dr. Welch.)

Oxford
(Dr. Kidd and
Dr. Ogle.)

County Gaol

(Mr. Allen.)

Exeter
(Dr. Shapter.)

Plymouth
(Dr. Yonge.)

Stonehouse,Market

Lane.

(Mr. Perry.)

Torquay
(Dr. Q. Black.)

Gloucester .

(Mr. Hicks.)

Local Circumstances.

Cottages detached from each other,

and adjoining a lime-kiln,

A cluster of cottages most healthily

situated on Box Moor; no drains or

offensive matter near.

Locality low, damp, and badly
drained ; no densely-populated houses

;

dirty in the extreme, and ill ven
tilated.

Ill - ventilated, thickly - tenanted,

and dirty houses.

Number of Cases imme-
diately in same locality.

Spot low, ill drained, and dirty;

an offensive open drain in the neigh

bourhood.

In unhealthy neighbourhood, but
itself well drained and ventilated

;

well supplied with water and very
clean.

Situation low, and circumstances

generally insalubrious.

Average as regards density of

population, drainage, and ventilation.

Drainage very defective ; houses

densely crowded ; situation flat

water-supply bad ; houses ill venti

lated ; filth proverbial.

Elevation not bad ; no drainage

;

water-supply bad
;
population dense

;

ventilation very bad ; cleanliness very

defective.

Situation badly ventilated
;
damp

;

and water very impure.
I

Four cases immediately
following each other

:

first on 23rd August;
second a woman in next
house, then her husband,
and on following day her
mother-in-law.

No second case in the

same locality imme-
diately.

First case fatal on Aug.
13th; second case Aug,
20th ; third case Aug.
31st; and eight other cases

within the nine following

days.

No casefollowed imme-
diately on the first case.

Two boys, a woman
who nursed them, and
one other person who
came to the house ; after-

wards, not a house exempt
in the locality.
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Place and Reporter.

Shrewsbury House
of Industry.

(Dr. H. Johnson.)

County Prison .

Bridgnorth .

(Dr. Strange.)

Dowlais

(Mr. White.)

Holyhead
(Mr. Walthew.)

Birmingham Work-
house.

(Dr. Bell

Fletcher.)

Walsall

(Dr. Burton.)

Stockport

(Mr. J. Kayner.)

Manchester .

(Dr. Pincoff.)

Bolton

(Dr. Black.)

Local Circumstances.
Number of Cases imme-
diately in same locality.

Situation very healthy; apartments

airy and lofty ; house clean and well-

ventilated.

Air in courts confined by the high

double walls ; otherwise, ventilation

good.

In houses of early cases, no ven-

tilation ; no drainage ; filthiness ex

treme; of first case, site not low; of

the next, level with the river.

Not in a populous district, but not

very cleanly; damp and ill ventilated;

within six yards of a heap of horse

dung, into which an overflowing

privy was constantly draining.

Locality airy and salubrious.

Neighbourhood dirty and crowded;
drainage imperfect; cesspools some-

times offensive
;

supply of water

abundant; all cases but one in the

insane ward.

A wide open street.

About lowest level of town, within

100 yards of river; drainage and
water very good

;
population not

dense ; ventilation and cleanliness

above the average ; ventilation of

street good ; house and persons

cleanly.

Tolerably well drained, but as bad
as possible as regards water, density

of population, ventilation, and clean

liness.

Residences confined, close, and
densely populated ; ventilation and
cleanliness imperfect.

Almost simultaneously

11 or 12 cases in differ-

ent parts of the asylum.

No case immediately

followed the first in the

same locality.

The second was the

child of the first patient

in the same house ; two
other cases within 48
hours, but at some dis-

tance.

A lady; no case foL

lowed in the house nor

in the town for ten

days.

The first patient died

;

the second patient, her

husband, recovered ; a ser-

vant had diarrhoea.

Not stated.

No case after the first

for 20 days ; then several

occurred simultaneously

;

always more than one in

the same house.

U
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TABLE XII continwd.

Place and Reporter.

Preston

(Dr. Feamside.)

Lancaster

(Mr. Harrison.)

Hull .

(Dr. Sandwith.)

Hedon
(Dr. Sandwith.)

Leeds .

(Mr. Bearpark.)

Titclimarsh .

(Mr. Williams to

Dr. Burrows.)

Pocklington

(Dr. T. Wilson.)

Wakefield Lunatic

Asylum.
(Dr. Wright.)

Wakefield .

(Dr. Wright.)

Wakefield .

(Mr. Statten.)

Local Circumstances.

Situation filthy in the extreme ; no
supply of water

;
drainage and venti-

lation bad ; inhabitants low Irish
;

the cases occurred in cellars below
level of street.

Elevation and sanitary condition

average.

At first limited to ill - drained

localities.

Several open sewers in neighbour-

hood of first cases recently cleaned

out and very oiFensive ; other cases

about same time in healthy localities

Low, damp, and ill ventilated

badly drained, densely populated, and
dirty.

Drainage fair; water unexception

able ; but an offensive smell from offal

in a tub in yard of first patient

(Edgson).

Eather close, but not so much so

as many other localities in the town
;

an open yard, with pigs, privies, and
drains common to the cottages.

Ward clean and well ventilated
;

one of most healthy in institution,

but site of building unfavourable as

to drainage and ventilation; damp;
dysentery prevalent.

On elevated ground ;
supply of

water good; ventilation and cleanli-

ness not defective.

First case in proximity of some
privies, but they nre still unrcmoved,

and no other case has occurred within

their influence ; some much more

offensive depots of privy soil, &c.,

ower down same street, and there

no cases occurred.

In the ground floor of the Corn

Exchange, the man in comfortable

circumstances.

Number of Cases imme-
diately in same locality.

Second case two doors

off first case, after six

days' interval.

The person from Hull
died, and the woman who
nursed her.

The first four cases

occurred all within 150
yards during eight days.

First patient and his

mother died ; wife and

two daughters were at-

tacked with diarrhoea,

and the nurse died.

A travelling man, the

keeper of the lodging-

house, and four other

persons living in the same
range of houses.

Five cases and four

deaths in first ward.

A single case in that

neighbourhood ; the se-

cond case occurred three

days later in different

parts of the town.
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Place and Reporter.

Sunderland

—

Monkwenrmouth.
(Dr. Brown.)

Seaham Harbour
(Dr. Brown.)

Broom Hill, near

Dalkeith.

(Dr. Moir to Dr.

McWilliam.)

South Brent

(Dr. Tonge.)

Tewkesbury
(Dr. Viner Bea-

dle.)

Local Circumstances.

First case on shore : the reputed

sources of the disease were wanting

;

an isolated farm-house.

Second case : population of colliery

dense, but sanitary condition by no

means unusually bad ; in various

parts of the town of Sunderland,

there was just as much filth.

Houses in a court, ill constructed,

and without thorough ventilation; a

dirty ash-pit very near it.

Private house on elevated ground

in a considerable inclosure a mile

from any town.

A lodging-house for vagrants.

An alley containing a slaughter-

house, pigsties, and bone deposit.

Number of Cases imme-
diately in same locality.

A single case only in

this house ; there had

been previous cases

amongst the shipping.

After a case on the 6th

Nov., no other case till

the 17th; on the 24th or

26th the disease became
general in the colliery.

The first patient died,

and a man who lived with

him was attacked and
recovered.

The first patient, a

gentleman, and his daugh-

ter, and a woman who
had visited the house,

died.

A vagrant, the mistress

of the house, and a

lodger.

For more than a month
it lingered there, spread-

ing thence over the town.

u 2
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Table XTII.

—

Staiistics of the Lunatic Asylums in England

Names of Asylums.

Peckham House

Grove Hall, Bow

London House, Hackney

Althorpe House, Battersea

Bethnal House, Bethnal Green

Camberwell House

St. Marylebone Infirmary

St. Luke's

Cowper House, Old Brompton .

.

Hoxton House

Kingsland Asylum

Vernon House, Briton Ferry

Hull Borough Asylum

Bristol Asylum

Wreckenton Asylum

West Biding Asylum

Classes
of

Patients.

AT (in111 t;11 1 QQ

lV Olllcll

Men 144

Men 15
Women 13
Men 16

Women 28
Men 264

WATn ATItT U1JJ.C11

Men 133

Women 195
Men 26

Women 47
Men 92

Women 123
Men 33
Men 160

Women 279
Men 51

Women 41
jMen 78

Women 73
Men 38

Women 35
Men 30

Women 49
Men 21

Women 16
Men 296

Women 324

Number
of

Patients.

Number
of

outbreaks.

1st men
2nd men
1st women
2nd women

1st men
1st women
2nd women

1st women
2nd women

1st men
2nd men
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attacked by Cholera during the Epidemic of 1848-49.

Date of first

case
or death.

Date of last

case
or death.

Number of
days in each
outbreak.

Numher
of

cases.

Number
of

deaths.

NuTn ber of
wards

attacked.

9.5 t7\J
o 9z

2otIi JunG ^LH oept. 79
f ^ 9n xo q

17th October 15th Nov. 30 33 16 7

13th July 17 th Aug. 35 16 11 6
±uiiQ i?eD, iciy 1 QfVi VoV, 1 SAOlytn reo. io-±y A q 11

l^fh Nnv ^RARJ.eJUll XiUV. LOrtO 9Qfh Nriv 1 RdfiAL/tlX i1 U V . xor±o 17X / 21 / 4*x
locn uct. 10417

r • • . .

.

1
1 i i

5th Feb. 1849 ... ... 1 1 1
99Tif1 ATntr lfi4SZi^IliX i>OV. lOrto 1X 11

iv-/bfl jcLn. io-^y 19th Jan. q qo
1 Of Vl ToTl

UJLL O cLii> 9nd FpV)ALIU X' c U. 22 51/ q
01 cf A 11 re 1 Tf Vi 'SonfloiiLL oepc. x^ 9nzu Its 1 8

1 At-h ffaUl^liU J? cD. \)bii ivitLrcn 91zx 9S 9^;zo 1

1

T 7X / Xo Xo Xu
ist July fif Vl A 11 n-villi Aug. o /

ny QO q 9

/tn oept. 1 i 1
1 fifVi Ti,l„iutn JMXy 9fifVi An^y/(Dtli ilUg. xo 9 ?z £

•^OfVl AurrOWuU ilUg. riX /I•± Z

lltn Aug. Dtn Dept. Zl /J4 oz

23rd July 8th Sept. 46 6 1 2
20th Aug. 23rd Aug. 4 4 3 1

12th Sept. 28th Oct. 47 7 3 3

10th Sept. 11th Oct. 32 32 18 7

25th July 16th Aug. 23 11 9 4?
25th July 2 2 ?

29th July 1st Aug. "i 4 4 1

29th July 18th Aug. 21 5 4 3
9th Sept. 16th Sept. 8 3 1 2?
27th Aug. 5th Sept. 10 6 3 3?
24th Sept. 7th Oct. 14 6 3 2
1st Sept. 24th Sept. 24 6 2 • 3
12th Sept. 20th Sept. 9 14

several
12th Sept. 20th Sept. 9 10

15th Oct. 15th Nov. 32 70 53 13
22nd Sept. 27th Nov. 67 63 45 12
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TABLE XIV.

Showino the onpEa in wniou tub epidemic began ard ceased in the diffeeekt

WARDS OF FIVE LUNATIC ASYLUMS, WHICH SUFFERED SEVEBELY FKOM CHOLEBA.

M
B
ta

m

C5

w
o

o
w

Whether the
first or second
outbreiik, and
wlietlier among
men or women.

1st outbreak,

women.

Ist outbreak,

men.

2nd outbreak,

women.

2nd outbreak,

men.

1st outbreak,

women.

2nd outbreak,

men.

3rd outbreak,

men.

Women.

Me

Designations of tlie

wards.

Date of the Date of the
first case in last case in
each ward, each ward.

Laundry.

No. 1

11
12
9

13
10

2

3

9

12
8

10
Mansion House.

No, 1

No. 2
4

3

No. 5

1

4

r

No. 2

No. 5

Pitt's

Batchelor's

Weston's

Edgecombe's

Wright's

Smee's

Keeley's

Pitt's

Infimary
Lane's

17 Oct.

1848

19

20 „
21 „
22 „

1 Nov.

22 Oct.

23 „

13 July,

1849

16
19
20

»

25 June
28 „
20 Aug.

13 Nov,
1848

16 „
17 ,>

18 „
10 Feb,

1849

18 Oct,

10 Sept.

19 „
24 „
26 „
27 „
29 „

12 Sept.

18 „
2 Oct.

4 Nov.
1848

15 „
3 „
5 „

31 Oct.

15 Nov.

13 July,

1849

15 Jdy,
25 „

17 Aug.

16 Au?.
27 July
4 Sept.

29 Nov.
1848
19 „
25 „
20 „

19 Feb. }

1849 S

°as

17

17
16
25
13
6

10
23

3
10

29

52
30
16

:i7

4

9

3

29 Sept
2 Oct.

26 Sept,

3 Oct.

11 „

28 Oct.

23 Sept,

20
23
8

"7

14

47
6

3. H

11

8
4

8

2
6

2
11

1

2
2

1

4

11
6

3

10

5

3

3

Remarks.
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Table XIV.

—

conti7hued.

Name

of

the

asylum.

Whether the
first or second
outbreak, and
whether among
men or women.

Designation of the
wards.

Date of the
fi rcf fa CP iniJioL l.'^^Cr ill

each ward.

Date of the
last case in

each ward.
Duration

of

the

epidemic

in

each

ward

(in

days).

Numberof

cases

of

Cholera

in

each

ward. T}am a ..Ire

Ist women. No. 12 14 Feb.49 6 March, 21 8

18 16 „ 19 Feb. 4 2

J. 1 10 6

6 1

22 5 3

1 Q XJ ,, 2 2

3 2

w 94. 1

10 4 March 1

^iiu lueii. 1\ u. u 1

a
00 Infirmary 2 Sept. 2
s No. 6 8 Sept. 7 2

w 1 " J)
3 2

'a Qo • •

.

7 6 2
c

3 10 8 3

fS) 1 1

2 4 9 Sent 6 3

4 Q
° J)

1

J-

V

1

Women. No. 1 llSept.49 • •• 1

5 13 „ 1

7 14 27 Sept. 14 2

17 15 „ 1

11 16 „ 19 Sept. 4 3

18 19 „ 1

14 1

6 23"'„ 1

12 25 „ 1

West

York

Asylum,

"Wakefield.

Women.

Men.

New Building, 3
1

Old Building, 12
16
18

New Building, 2

Old Building, 11
New Building, 10

Old Building, 15
14
13
18

Old Building, 4

3

". .

New Building, 5

Old Building, 6

2

New Building, 6

Old BuilJing, 9

New Building, 7

Old Building, 1

New Building, 8

Old Building, 5

New Building, 9

22 Sept.49

16 Oct.

17 „
18 „
19 „

20'"„

21 »

23'"„

24 „
30 „

15 Oct.

17 „
18 „

19""„

20'"„

24"'„

2 Nov.

8 Oct. 49

30 „
2 Nov.
26 Oct.

30 „
3 Nov.

29 Oct.

13 Nov.

25 Oct.

28 Oct.

27 Nov.

22 Oct.

7 Nov.

22 Oct.

13 Nov.
1 5 Nov.

20 Oct.

28 Oct.

27 „
28 „
26 „
24 „

22
15
16

9,

12
16

10

24

5

6

35

8

22

6

27
28
2

10

8

9

7

5

5

6

7

7
2

4

6

1

6

2

8

8

1

4

16

3

9

6

2

9

6

4

7

2

1

1

1 case subse-

quently on the

1 St Nov.
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TABLE XV.

Abstracts of the Accounts received by the Cholera Com-
mittee of the appearance of Cholera subsequently to the

probable introduction of infection in Seventy-three Towns,

Villages, and Public Establishments.

Place and Reporter.

1. Spital fields Work-
house.

(Mr. Byles.)

2. South Hackney ..

(Mr. Appleton.)

Royal Free Hospital

and Holbofn Union
House.

(Dr. Peacock.)

First Cases of Cholera.

On four several occasions cases of Cholera were ad-

mitted into the Workhouse, the inmates being pre-

viously healthy, and on each occasion one or two cases

of malignant Cholera followed. [No details are given.]

First Case in this district of Hackney, a jobbing

bricklayer had been to Old Street Road, where Cholera

prevailed on the 11th August; at 3 A.M., on the 14th

August, was attacked, and died at half-past 4 p.m.

Second Cane. Mother-in-law of first patient nursed

him, but did not sleep at his house, was attacked on
August 16th, and died in 14 hours.

Third Case. A young man, who was much in the

houses of former two patients, at death of latter, and
assisted in wringing sheets they had used. Attacked
on morning of 17th, and died on 19th.

Fourth Case. Son of second patient had also been -with

his mother while she was dying, was attacked on morn-
ing of 18th, fell into collapse, but recovered.

Fifth Case. Another son of second patient similarly

exposed to infection by her was attacked at the end of

a week, recovered.

Sixth Case. A woman who had visited the first

and second patients attacked 10 days after death of

second patient; removed to Union, and there died.

155 children were received from Tooting on the 6th

January, and on the 6th, 7th, and 8th, there were
sent in from the Holborn Union House to take charge

of them about 14 nurses and 4 male attendants, all

of whom slept in the wards, and none of whom had
visited Tooting except the matron, who had been there

one night before the removal of the children. During

the first two or three days, three or four of the nurses

were sent back to the Union, and others came in their

stead, and tliere were also several men who were much
with the children during the day, but slept in the

Union at night So that, in all probability, about

20 to 25 persons had free intercourse with the

children during the first fortnight, while 9 of the

children suffered from Cholera, 30 from severe vomit-

ing and diarrhoea, iind 45 from simple diarrhcca.
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4. Sydenham
(Mr. Bay.)

5. Southend
(Mr. W. R. Warwick

to Dr. Fincham.)

On the 13th January, 1845, the eighth day from

the reception of the children from Tooting, two of the

attendants in the Hospital were taken ill with Diar-

rhcea, and one who had come to the Hospital on the

7th and slept in the Boys' Ward till the 11th, and
since that date in the Union, presented symptoms of

Cholera on the 13th, and died in the Union house.

Between 13th and 21st, ten cases of serious diar-

rhoea, three becoming Cholera, and one proving fatal,

occurred among the attendants at the Hospital. At
the same time there were from 50 to 60 persons in

another part of the building, situated not many yards

from the children's wards, but having little intercourse

with them, none of whom laboured under any similar

form of affection. From the first the freest intercourse

existed between the Union and the Hospital. And on
the same day that the attendant above referred to as

having slept in tiie Boys' Ward till the 11th was taken
ill, namely, on the 13th, another man in the Union,
who occupied the opposite bed to him, was seized, and
shortly after died ; and from this time the disease ma-
nifested itself among the inmates. [According to the

weekly returns in the Registrar- General's Report, no
fatal cases had occurred previously in the Holborn
district. But three deaths are recorded as occurring

in the week ending January 20th, and thirteen in

the next week. All in the Union Workhouse.]

First Cam, 11th July. A gentleman who came from

Bath to attend the funeral of a friend who had died of

Cholera in Bridge Street, Blackfriars, London.

Second, Third, and Fourth Cases were sons of the

woman who washed the linen and clothes of the first

patient. They were washed in a yard to which the

second and third patients (children of eight and ten

years) had access. And the fourth patient, a young
man of 25 years, had carried them washed and
unwashed from one house to the other. These cases,

all fatal, occurred a few days after the first case.

Only one other fatal case occurred in Sydenham
about the beginning of September.

The first case, on the 28th June, and eleven others

(namely, Cases 2, 6, 7, 8, 9, 10, 12, 20, 21, 32, and 34),

out of a total of 35 cases, were all from infected districts,

Case 2. A man had been at Greenwich two or three

days before, died at Southend on the 5th July; had
neglected diarrhoea. Cholera attacked him on his

way home.

Case 3. Came on July 5th to nurse Case 2; re-

turned home on July 7th, was seized the same night

with Cholera, .and died next day.

Case i. Brother of Case 2 ; came home on evening
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of July 5th, had diarrhosa on 6th, Cholera at noon on
July 8th, and died on 11th.

Case 5. Mother of Cases 2 and 4; nursed them; at-

tacked early on morning of July 10th, died same day.

The father and two daughters were subsequeutly

aifected with Diarrhosa.

At this time no other case existed in the place, nor

did other cases occur in other parts of the Union for a

month after these, except imported cases, Nos. 6, 7, 8,

9, 10, and 12, between July 15th and August 17th.

Cases 11 (August 5th) to 18 (August 30th), are attri-

buted by Mr. Warwick to atmospheric influence. But
between Cases 13, 14, 15, 16, and 17 there seems to

have been indirect communication.

Between Cases 22, 23, 24, 25, 26, 27, and 28 there

was communication. Case 22 had nursed a lodger ill with

rice-water. Diarrhoea, September 4th, died September
5th. Cases 23 and 24, her children, seized September
6th; Case 23 died September 10th. Case 25, of same
family, seized September 9th. Case 26 lived two miles

off, had been to and fro the houses of previous pa-

tients, and her mother had nursed Case 22; was seized

September 9th. Cases 27 and 28, brother and sister of

26, attacked September 12th and loth.

Gravesend, Officers of

Customs.

(Dr. McWilliam.)

7. Margate Infirmary

(Mr. Field.)

Hertford County Gaol

and House of Cor-

rection.

(Dr. Davies.)

A tidewaiter, placed on board a French vessel (from

Dunkirk, where Cholera prevailed, and with a case of

Cholera on board), on the 19th March, returned to

Gravesend on 23rd with Diarrhoea, on 25th had Cho-

lera, and died in 12 hours. The man in whose house

he lodged had Cholera 13 days afterwards, but re-

covered. There were no other cases of Cholera for

man}' weeks before or after at Gravesend.

First Case on 25th August. A man had visited

friends in the town where Cholera existed, was brought

back in a state of collapse, and died 9 hours after.

The Second Case occurred in the same ward in which

the first case lay. There are twent}'-one wards in the

hospital, and eleven on the male side. Soon the disease

broke out on the female side; all the patients were re-

moved from the ward in which the first woman was

attacked. The second was a child who lay close to

the door communicating with this ward. The two next

cases were nurses who waited constantly and exclu-

sivelj' on Cholera patients.

First OuthreaL First patient attacked 30th Decem-

ber, 1848, conmiitted to the House of Correction four

days previously, then in good health ; had resided in a

localitj' where two or three cases of Cholera existed at

the time. He died.

Tlie Second Case occurred on December 31st, in a
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9. Lower Whitby, near

Oxford, consists of

one farm-house and a

double cottage with

two families.

(Mr. T. Allen and Mr.
Rusher.)

10. Long Handborough.
(Mr. T. Allen, Mr.

Shurlock, and Mr.

Palmer.)

man in the same yard of the prison. On January 1st

three more cases occurred.

On January 2nd, seven new cases, and then the dis-

ease spread rapidly. The debtors, who have no com-

munication with the prisoners in the Graol and House
of Correction entirely escaped.

Second Outbreak. J. B., a man attacked October

9th, 1849, had been in prison since the 15th June,

had had Diarrhosa since October 6th. The prison had
not been free from Diarrhoea of a specific character

since the previous outbreak of Cholera. The disease

had disappeared from the town for some weeks pre-

viously. " There is no reason to suspect the introduc-

tion of fresh contagion."

Second Case. A female prisoner, attacked October

23rd, having had Diarrhoea since the 18th; was in a
ward at a distance from that in which the first case

occurred.

The 3rcZ and ith Cases occurred on the 24th Oc-

tober, one a male the other a female prisoner, both had
Diarrhoea the previous day. Another case occurred on

the 27th, and four on the 28th, when the disease be-

came general.

First Case. A boy, farm servant at the farm-house,

visited his mother, ill of Cholera, at Abingdon on
August 12th, returned the same day to Whitby, at-

tacked with Cholera on the 14th, and died on 15th.

Second Case. Wife of cottager, nursed first patient,

a week after had Diarrhoea, on 31st August had deve-

loped Cholera. Recovered.

Third Case. Husband of second patient, had a mild
attack on September 2nd. Recovered.

Fourth and Fifth Cases. The other cottager and
his wife, father and mother of third patient, both at-

tacked on September 2nd. Both died.

Some of the farmer's family had Diarrhcea, but
recovered.

First Case. A woman from Shoe Lane, London,
which she left on 13th August, in the morning reached
Long Handborough at 8^ p.m., felt ill before arrival,

immediately afterwards seized with vomiting and purg-

ing. Died in sixteen hours.

Second and Third Cases on the 16th August. One
lived in the house in which the first patient died, the

other lived in a house fifty yards off, but had nursed
the first patient. Recovered.

Fourth Case. The child of a neighbour, who had
been frequently in house of first and third patients,

on the 2l8t August. Died.

Fifth Case. On the 26th August, the father of this

child. Died.
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11. Tichmarsh, near

Thrapston.

(Mr. H. WiUiams.)

12. Bedford

(Dr. G. F. D. Evans.)

First Cases of Cholera.

Sixth Case. On the 28 th August, the mother of the
child. Died.

Seventh Case. On September Ist, another neigh-

bour, who had communicated through medium of his

daughter. Died,

Eighth Case. Also on September Ist, a boy who
lived with this daughter of the seventh patient.

Ninth Case. The child of third patient and niece

of first, on September 4. Diarrhoea existed before.

Died.

Tenth Case. Another child of the third patient, on
Sept. 6th. [The names and all particulars are given.]

1st. A batcher had been to Peterborough and visited

a house there infected with Cholera on the 3rd Oc-
tober. His bowels became very loose on the morning of

the 6th; he soon became collapsed, and died the same
night.

" His bowels had been out of order for a month pre-

vious, and any excitement invariably set them going."

2nd. His mother was attacked on the 13th and
lingered to the 24th. His wife, two daughters, and
son, were also ill with severe Diarrhoea.

3rd. The woman, who nursed the first case, was
attacked in his house on the 13th, moved to her own
400 or 500 j'ards oif on I4th. Recovered.

4th. This woman's daughter was attacked on the

I7th ; mother removed her to her house half a mile off.

Recovered.

5th. The husband of the last patient was attacked

on the 22nd.

Nine cases (six fatal) occurred within a few doors of

last patient, between the 21st October and 15th No-
vember. The sister of " Case 5," who nursed both Cases

4 and 5, was attacked on the 4th November, and died

in twelve hours.

Two men living next door to first case were attacked

on the 9th and 14th November. Both died.

A woman, who nursed them, was attacked on the

17th, and died in twelve homs.

Luaj Fkmming had just returned from Northampton

where Cholera prevailed, she was seized with Diar-

rhoea on the 15th September and died on the 19th.

Ann Lichfield had been in frequent communication

with Lucy Flemming, was attacked on the 21st, and

died in twelve hours. This patient was attended by

Mrs. Barker and Mrs. Alva, her next door neighbours,

they were taken ill on the 22nd, and died, one the 25th

the other on the 27th. After this Diarrhoea and Cho-

lera spread rapidly. [In the Registrar-General's Report

the death of Lucy Flemming is not recorded as due to

Cholera.]
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Place and Reporter. First Cases of Cholera.

(Dr. Dick and Mr. Gates.)

13. South Brent, Dart-

moor.

(Dr. Davie and Dr.

Lang.)

14. Swansea, and
15. Swansea Graol.

(Dr. G. &. Bird and
Mr. W. H. MichaeLI

16. Walsall Union Work-
house.

(Dr. Burton.)

" The disease appeared suddenly, and many persons

were taken ill at the same time."
" We could not discover that the first cases had any

contact with patients in the disease far or near."

First Case, on 23rd July, an Irishman just arrived

from Plymouth. He died.

Second Case, soon after, a woman in same house.

Third Case, the mistress of the house. Both died.

Then the disease spread until a dozen persons died, and
every case could be clearly traced hack to the Irishman.

[The facts do not appear to have been personally inves-

tigated either by Dr. Davie, or by Dr. Lang, and no

dates are given after that of the first case, but each sepa-

rately gives the facts with confidence in their accuracy.]

(The Registrar-General records a fatal case as occur-

ring at South Brent on July 17th.)

A few cases from infected districts about the begin-

ning of July.—Mr. Michael. [Dr. Bird does not men-
tion the occurrence of cases in the town before those in

the gaol; nor does the Kegistrar-General's Keport

record any fatal cases before the 6th July. But it is

there recorded that one fatal case occurred at Liang-

feast, a subdistrict of Swansea district, on the 31st

May, two in June, and three in July.]

On 6th July, a prisoner in the gaol, who had come
on previous day from Neath, where Cholera existed,

was attacked with Cholera, and died.

In the next fortnight four other prisoners, who had
likewise come from Neath on the 5th July, and one

who had not been there, were attacked fatally.

In all, 14 cases occurred, 8 in prisoners who had
not been at Neath or CardiiF; and 2 prisoners who
had not been at those places being discharged were
attacked immediately afterwards and died. They had
had diarrhoea previously. [Cholera had prevailed in

May and June at Neath and Cardifi^, but became more
prevalent in July.]

On the 20th July, a girl who had nursed a patient

with Cholera in the gaol on the 19th, was seized with
Cholera immediately after her discharge.

On the 23rd July, one of the policemen who had
cleansed the house the last patient died in, was attacked

and died.

On the 25th Jnly two cases occurred not far from
the house of the policeman, without any intercourse

traced between them. On the 27th two other cases,

and after this time the cases became numerous.

First Case. A man came two days previously from
Wolverhampton, moribund when admitted on 31st
August.

Second Case, on 10th September, had come to Wal-



302 APPENDIX.

Placfe and Reporter.

17. Wolverhampton.

(Dr. Topham.)

18. Barton on Humber..

(Mr. Morley, Mr. W.
H. Eddie.)

First Cases of Cholera.

sail two or three days previously from Portobello,

where she had been exposed to contagion. Died of

eifects of Cholera on 26 th.

Third Case. A man who had come from Bilston to

Walsall two days previously, attacked and admitted
on 13th September, died on the 14th.

Fourth Case. A man from a house where people

from Cholera locality lodged, 14th September.

Fifth Case. The most active attendant on the third

patient was attacked on the 17th, and died on the 18th.

Sixth Case, on 18th September, also imported.

Of 8 female attendants on this woman, one had Cho-
lera, and two rice-water purging, followed by consecu-

tive fever ; dates of their attacks not mentioned.

Seventh and Eighth Cases. Two female inmates not

exposed to contagion were attacked on the 19th Sep-

tember with rice-water purging, followed by fever.

Ninth Case. The most constant attendant on the fifth

patient, who had attended also on the fourth and sixth

patients, was attacked on the 22nd.

Tenth Case. A man exposed by attendance on third

patient and others; attacked on 23rd September.

There were in all 51 cases (28 fatal) of Cholera or

rice-water purging; of these 18 were brought in already

infected, 14 were inmates exposed to infection or con-

tagion, 18 not exposed to infection or contagion.

A man from Liverpool (a street there in which Cholera

existed), first night in Wolverhampton, slept in lodgings

in a court, next day went into another house in a neigh-

bouring street, there had Cholera, August 4th, and
died.

The Second Case occurred in the lodging-house where
first patient slept on night previous to attack.

The Third in house in which first patient died.

The Fourth Case in next house but one to this.

The Fifth Case in the house in which second patient

died.

The Sixth Case in the house of fourth patient.

The Seventh and Eighth Cases about fifty yards from

some of former cases.

The Ninth on 13th August, a mile distant. The next

cases without known communication.

A vagrant from Hull, where she had had premoni-

tory symptoms, was attacked with Cholera on August

21st and died in Tindall's lodging-house. [Previous to

this case, namelj', on July 4th, one fatal case is re-

corded by the Registrar-General, possiblj' a case of

English Cholera.]

2nd. The child of the woman who nursed first case,

was attacked on the 24th and died on 27th. The woman
herself was attacked on 26th, and recovered. Two
other women living in same lodging-house were at-
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Place and Reporter.

19. Hedon in Holder-

ness.

(Dr. Sandwith.)

20. Kilnsea

(Dr. Sandwith.)

First Cases of Cholera.

tacked on the 27th, one died in eight hours, the other

on September 6th, of consecutive fever.

6th Case. A woman took the clothes of the patient

who died on the 27th to Tomlinson's lodging-house on

the 28th, but did not remain there. A vagrant from

Grimsby, where Cholera was not prevalent, was attacked

on night of August 28th, in Tomlinson's lodging-house.

Tomlinson's daughter was attacked and died on Sep-

tember 1st. An old woman living under the same roof

was attacked and died on September 6th.

Thirt3'-seven cases in all reported by Mr. Morley and
Mr. Eddie ; twenty-seven fatal. Five occurred in

Tindall's lodging-house; Foicr in Tomlinson's (including

a vagrant attacked on 16th); iViiie occurred in houses

near Tomlinson's ; Six others were cases imported from
Hull (not including the first case) ; Thirteen occurred

at Fleetwood and Newport, not traced. So that twenty-
four out of thirty-seven might be ascribed to contagion

or infection more or less direct.

Mr. Eddie makes the proportion of probably infected

cases larger.

An Irishman, from Mill Street, Hull, where Cholera

raged, attacked with Diarrhoea on the road, fell into

Cholera at Hedon next morning, on 26th August, 1849.

No other case at this time.

A Mrs. Harpur came from Yarmouth to Hull, there

dined in a house in which there had recently been cases

of Cholera, on following day went to Hedon, on next

day, September 14th, was attacked with Cholera, and
died on the day following. Nurse Brown, who was in

attendance, was speedily attacked, and died on second

day. Another family under the same roof were also

attacked, and one died.

A case had occurred at village of Preston, one mile

from Hedon, on September 12th, fatal in a few hours

;

the case was an isolated one, i. e. not traceable to con-

tagion, and other cases occurred in neighbouring houses

in Preston.

A day or two after the death of Mrs. Harpur, a

woman with two children came through Hull (where

Cholera prevailed) to Hedon, to visit a grandmother.

Within a day or two one of the children fell into Cho-
lera and died in a few hours. The mother and grand-

mother, both living in same house, were next

attacked, and, in the course of a fortnight, seven

more individuals residing in the same square or alley

of eight or ten houses died of Cholera.

A man and woman from Kilnsea visited a daughter
dying of Cholera at Hedon, twenty-one miles distant.

On their return home, two days afterwards, both fell

into Cholera and one died. The grandmother, who
had not left Kilnsea, but dwelt in the same house, took
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Place and Reporter.

21. Howden Union
Workhouse.

(Dr. Sand with?)

22. Pocklington, York-
shire.

(Dr. T. Wilson?)

23. Church Stretton

(Mr. Wilding to

Wallich.)

Dr.

First Cases of Cholera.

the disease and quickly died. [These deaths are not

recorded by the Registrar-General. There were four

deaths in males at Partington subdistrict, a few miles

from Kilnsea.]

A child of a vagrant, just arrived, died in about two
hours without being seen by a medical man.

Another child (an inmate) which was in same room
was seized on following day with Cholera, and died in

twenty-four hours. The mothers of both children were
attacked on the next day and both died.

A healthy woman, who nursed them, was the next

victim. Another emplo3'ed in like manner also died of

the disease. The Cholera then spread through the

Union-house and carried off eleven persons. [These

deaths occurred (Registrar-General's Report) between
January 5th and February 11th. Deaths from Cholera

occurred at Clifton Workhouse, on January 3rd, at

Walingate (York), late in January, South Cave, Be-
verly, on January 3rd ; all in the East Riding. The
vagrant may have come from one of those places.]

A travelling man arrived from York on September
2nd and died in a few hours in a lodging-house.

The keeper of the lodging-house was attacked on
the 7th September and died on the 11th.

A man living in same range of houses was attacked

on the 11th and died in a few hours. Three other

cases occurred in same range of buildings on the 16th,

17th, and 22nd. Two cases, not traceable to same
source, occurred on the 12th September. No others of

any severity occurred in the town.

First Patient. The driver of the mail cart from

Shrewsbury to Church Stretton died August 11th, after

three or four days' illness.

Second Patient. A married sister of the first pa-

tient, who had nursed him, and at whose house he

died, had diarrhoea three or four days, and died Au-

gust 19th.

Third Patient. An old woman, residing at a dis-

tance, who assisted in nursing the second patient, died

on 21st August. There was no diarrhoea prevalent in

the town at the time. The first patient was taken ill

while in Shrewsburj% where he was staying for a few

days, and his worst symptoms came on during his jour-

ney to Church Stretton on August 11th. The town of

Church Stretton lies high and dry on a deep stratum of

gravel, with excellent natural dr.iinage, and pretty

constant currents of wind. The house was clean and

well ventilated. The nearest places at which Cholera

prevailed were Shrewsbury and Bridgnorth, about 11

and 18 miles distant.
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Place and Reporter. First Cases of Cholera,

24. Stonehouse ...

(Dr. Yonge.)

25. Wakefield Lunatic

Asylum.
(Dr. Wright's Official

Report.)

26. Seaham Harbour
(Dr. J. Brown.)

On the 20th July, when the Cholera was rnging in

Stonehouse Lane, Plymouth, a boy left his home, wan-
dered about the streets, and was taken into a house in

Market Lane, Stonehouse. On the 21st he was at-

tacked and died at 2 p.m. On same day, at 7 p.m.,

a boy who slept with him the previous night was
attacked iind died in three hours and a half. The
wiiman in whose room these boys died, after attending

some other cases, also died. And one other person
who came to the house from Devonport was attacked.

There was no case in this locality before the boy came
from Plymouth. Afterwards it spread.

First Patient. Eliza Fenton, admitted on 17lh
September, 1849, from Gomersal workhouse, where two
persons had died of Cholera the previous night. At
9, P.M., on same da}', was found to be suffering from
Diarrhoea; on night of 26th September Cholera super-

vened. She recovered.

Second Patient. Mary Morley, in room opposite to

Eliza Fenton's, in same gallery, attacked in the night

of 22nd September, and died the following day.

Third Case. Sarah Atkinson, ten days after, 2nd
October, slept in a room occupied for four hours by
Mary Morley (second case) during her attack, and died.

Fourth Case. In same ward as the other three, on
€th October.

Fifth Case. Also in a room in same ward, on 8th,

On October 9th, all patients transferred from this

ward to another range of rooms, before uninhabited,

and no further cases occurred amongst them.

On October 15th, a male patient in another part of

the building attacked, and nearly at same time, on 17th,

a woman in different part. On the following day others,

and at length not a single ward escaped.

N.B.— Previous to the appearance of Cholera in the

Asylum it was gradually spreading its ravages over the

surrounding district. But in 1832, when the same
thing occurred, the Asylum escaped.

Between 21st July and 28th August ten seamen
from London were landed

;
eight treated in the in-

firmary, of whom two died, and two, both of whom
died, out of the infirmary.

First indigenous case occurred on 15th August, fatal

on the 16th, not traced to direct communication with
sick sailors. House in a court very near the harbour.

Next Case, brother-in-law of former and living with
him, occurred on 16th. This patient was removed to

his mother's house. The mother-in-law sickened on the
2l8t, her grandson, living with her, on the 28th. Their
next door neighbour on the 1st September,

Mr, Smith, surgeon to the infirmary, who had like-

wise attended all the cases in the town, was attacked

X
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Place and neporter.

27. Gateshead Low Fell

(Dr. J. Brown.)

28. North Shields, Tyne-
mouth.

(Dr. J. Brown.)

29. South Shields ..

(Dr. J. Brown.)

Firat Cases of Cholera.

on the 24th of August, and died on the 28th. The
matron and sole nurse of the infirmary was attacked on
the 25th of August, but recovered.

Two other cases not traced to contagion, and not

fatal, occurred on the 16th August, and others subse-

quently to the 21st, and prior to the 28th.

Crews of ships in the harbour had suffered from
Cholera.

First. A trimmer employed in these ships sickened

on 3rd October, and died in 14 hours.

Second. A woman who nursed him and washed his

clothes, sickened and died on 5th October.

Third and Fotirlh. A married daughter of the

former and her husband, who had visited and attended
upon him in his illness, sickened and died on the 5th.

The two last lived in a distant part of the town from
that of foimer cases.

I'iflh Case. A next door neighbour of last two,

sickened and died also on the 5th.

Sixth. A child in part of same house as third and
fourth cases sickened on 6th, and died some days later

in Fever.

Seventh, Mother of No. 6, sickened on 7 th, but

recovered.

Eighth. A young neighbour of third and fourth

cases, much in their house during their illness, sickened

on the 8th or 9th, but recovered.

A woman, who had nursed her husband with Cho-

lera at Wrekenton, at his decease came to Gateshead

Low Fell, and shortly afterwards she sickened and died.

A week after, her brother, with whom she stayed,

sickened and died. An old woman at Gateshead Low
Fell received the clothes of the man who died of Cho-

lera at Wrekenton to wash, took Cholera, and her

husband, who nursed her, also took it. Both died.

These were the only cases at Gateshead Low Fell.

A man, who had been to Durham, where Cholera

prevailed, and there buried his wife and daughter, dead

of the disease, on his return fell ill of Cholera, and

died. A woman from a different street nursed him till

his death, then returned to her home, sickened, and

died. Then Cholera spread in the street where she

lived, and became generally diffused. [Dates not given.]

After an equivocal case, the first was a woman
coming from a vagrant lodging-house in Sunderland to

a similar house in South Shields, suffering from Diar-

rhoea. On arrival, attacked with Cholera. Died same

day, 16th March, 1849. A young, strong woman in

same lodging-house attacked on 18th, died on 2l8t.

Another inmate attacked on 19th, died on 21st. The

mother of former, also in the house, attacked on 25th.



APPENDIX. 307

Place and Reporter. First Cases of Cholera.

30. Broomliill, between
Dalkeith and Lass-

wade (distant a mile

from either).

(Mr. Moir, of Mussel-

burgh.)

31, Musselburgh .

(Mr. Moir.)

32, Tooting (Drouet's

School.)

(Mr. W. J. Kite.)

33. Maidstone

(Dr. Plomley.)

Died. [One case fatal had occurred at Yarrow, two

or three miles distant, on February 13th. See Kegis-

trar-Greneral's Report,]

First Case. (Slight.) Mrs. A., 2l8t December;

had been exposed to infection at Dalkeith and Lasswade.

Second Case. Col. A., husband of first, on 24th

December. Fatal. He had not been out of his own
grounds for some weeks previously.

Third Case. Daughter of first and second, on 26th

December. Fatal.

Fourth Case. A woman who laid out body of second,

on 27th. Fatal on 28th.

A series of importations; the last was as follows:

—

a woman from Queensferry, found on the rond, taken to

a lodging-house. Recovered. Three women who had
been with her in the house were attacked and died.

Thence it spread to others in same street. Twenty-
two died. No other locality in the parish was attacked,

in a population of 9000. [Dates and other details

wanting.]

The child first attacked, January Ist, had not been
in an infected place, but had been living and sleeping in

the same rooms with children from Wandsworth Union
Workhouse, where cases of Cholera had occurred, and
also with other children from different metropolitan

parishes. [Cases of Cholera had occurred in the Wands-
worth Union Workhouse in November and December,

1848.]

The child attacked was removed to the sick ward on

the first complaint of illness, and remained there sur-

rounded by other patients until the symptoms began to

indicate Cholera. No case occurred in the sick ward
for some days. The next cases after the first came
from the same ward as the first, and from an adjoining

one (both on the ground floor).

First Case. July 2nd, 1849. An intemperate woman,
whose husband had returned home from the Borough,
London, on the 30th June (two days previously). The
wife had Diarrhoea on the 1st July. Fatal.

Second Case. July 5th. Had assisted in carrj'ing

the person of the first case to the giave. Fatal.

No other cases till the 15th July : between that date
and 3rd August, Ten Cases, none traced to communi-
cation with patients in disease. One was a vagrant.

Another had been to Tunbridge Wells on the previous
day.

Thirteenth Case. Attacked August 8th. No. 14
and 15 on the 11th and 13th of August, not traced to

communication. No. 16, a vagrant attacked on August
13th, in a lodging-house in Bristow's Yard.

x~2
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Place and Reporter, First Cases of Cholera.

Nob. 17, 18, 22, 24, 25, and 26 all occurred in

Bristow's Yard, on the 13th, 14th, 16th, 17th, 18th,

and 21st August.

Tlie 21 St Case hiid nursed the 13th Case, was at-

tacked August 15th.

Of thirty residents attacked fatally, twelve were
either certainly or probably exposed to contagion or

infection. Many cases were those of vagrants.

34. A shford Union Work- A labourer, who had been in search of work, was
house. attacked with Cholera, and being removed to the Work-

(Mr. H. Whitfell.) house, died there in a few hours.

His fellow-labourer, who attended him during the

night, was attacked just previous to their going to the

Uninn-house, and also died in twenty-four hours. Im-
mediately after the introduction of these patients seve-

ral cases occurred in this Union, some of which were
fatal. [It is not clearlj' stated that the cases following

the two imported ones were the first indigenous cases,

nor are the intervals between the cases given.]

On September 24th a woman died of Cholera near

the river: her niece, Mrs. Cheeseman, who nursed her,

removed certain articles of clothing to her own home,
in St. George's Parish, at least a quarter of a mile

distant.

On October 2nd Mrs. Cheeseman's husband and one

of her sons were attacked with Cholera, and both died.

Four persons in the adjoining cottage were seized

about the same time (October 2nd) and two died.

On October 3rd the woman Cheeseman herself was
seized with Cholera and died in twenty-four hours.

On the same day three more of the children of this

woman were attacked. They recovered.

On the 7th October the husband's father, who had

visited the family during their illness, was seized and

died. He had suffered from slight Diarrheea about a

week previously. Four persons who had nursed the

patients in the two cottages took Cholera, and two of

them died ; and two labourers sent to purify the cot-

tage on October 10th were attacked and one died.

There were no other cases than these.

36. Birmingham Union The disease broke out in the Male Insane Ward,

Workhouse. the keeper of which had gone to Walsall (where Cho-

(Dr. B. Fletcher.) lera prevailed), and on his return had slept three nights

in the Insane Ward.
The onlj' case in the Workhouse, out of the Insane

Ward, was that of an old man who assisted at the

Post Mortems of the insane who died of Cholera.

[Several imported cases of Cholera seem to have oc-

curred in Birmingham without the disease spread-

ing-]

35. St. George's Parish,

Canterbury.

(Dr. Lochee.)
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Place and Reporter.

37. Swanland (a village

six miles west of

Hull).

(Dr. Sandwith.)

First Cases of Cholera.

38. Noss, Devon
The first attacked of

the group of villages

in eighth district of

PlymptonSt.Mary's.

(Mr. M'Laren.)

39. Caimbnlg;

(Mr. Grieve.)

Margaret Peart, aged 62, had slight Diarihcea, when
a daughter arrived from Hull, had malignant Cholera

in the night and died in eight or ten hours.

The daughter, who attended on Margaret Peart,

was taken ill with Cholera two days afterwards and
died in about eight hours.

The son, who attended the funeral of the mother on

the 8th September, went to his house three miles from

Swanland, had Cholera and died at midnight on 9th.

Two or three brothers who remained in the street and
did not enter the house remained well.

French vessels passed to and fro Noss and Dieppe,

an infected place from end of April.

The First Patient had several times been on board

these vessels as late as 11th May. On the 10th he

had purging. On 11th, after being on board the vessel,

became worse, fell into collapse, and died in consecutive

fever on 17th.

The Second Patient was his partner, boatman, who
had been to sea with him on 10th May, and on board

the French vessel on the 11th. On the 15th he was
attacked with Diarrhoea. He recovered.

Third Patient. A child of second patient, had Cholera

severely ; recovered.

Fourth Patient. A niece of first patient, and in same
house, attacked, while first patient lay dead, and died

in twenty-four hours.

Fifth Patient. Another child of second patient, at-

tacked on 24th, and died in twenty-four hours.

6<A, 7<A, ith, and 9th Patients, on June 3rd. One
of these had had dealings with the Frenchmen, another

was his wife, the other two were a labourer and a

labourer's child.

Tenth Case and Eleventh, on June 4th or 5th.

Twelfth Case. Mother and nurse of one of the cases

on June 3rd, was attacked on June 7th.

Thirteenth Case. Her daughter on the 8th.

Fourteenth Case. The partner-boatman of one of

cases on 3rd, attacked and died on 9th June.

[The disease was now epidemic in Noss, but existed

in no other part of the south-western counties.]

A boat had been at Montrose where the crew with
that of Inveralochy boat went through the town. One
of the crew died with symptoms of Cholera on way
home on 22nd September. Others of crew had serous
Diarrhoea. On the 29th and 30th September two per-

sons, first and second cases, who had been employed in
removing the cargo at Cairnbulg, were attacked with
Cholera.

No other cases occurred until the 3rd October.
There were two cases which could not be traced to

communication with the sick, but one of them had
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Place and Reporter.

40. Inveralochy

(Mr. Robb and Dr.

Jamieson.)

41. Manchester ...

(Dr. Pincoff.)

42. Soston

(Mr. Clegg.)

43. Sunderland, Monk-
wearmouth, and
Bishopwearmouth.
(Dr. J. Brown.)

First Cases of Cholera.

attended a funeral, when he was brought into contact

with those who had attended the sick.

A boat from Inveralochy had been at Montrose,

where Cholera prevailed. The crew sauntered through

the town, and on their way home several had serous

Diarrhoea, of which they had not recovered on reaching

Inveralochy. On 28th September, three or four days
after the arrival of the boat, the father of one of the

crew who had been engaged in removing the cargo was
attacked with Cholera.

The Second Case was in the wife of the first patient.

The Third Case. A daughter living with her parents.

The Fourth. Another daughter living in a different

house, but who had nursed her father and mother.

Tlie Fifth. The husband of the fourth patient.

The Sixth, The mother of the fifth patient.

Three cases occurred which were not known to have

communicated with the preceding, but in two of these

the houses were near a stream, where the clothes from

the suspected boat were washed.

First Case, on 11th June, in a prize-fighter from

Liverpool.

The Second and Third Cases in two different parts

of Ancoats, without communication with first patient.

The second also said to have come from Liverpool.

The disease spread from these different points. [A
similar account is given in the History of Cholera in

Manchester by Messrs. Leigh and Gardner, and a fort-

night elapsed between first and second cases.]

A sailor, of brig " Orr," died of Cholera at sea : a

week afterwards the vessel entered the Port of Boston :

next day, 29th July, a second sailor was attacked on

board the vessel and died in a few hours.

On 30th July, an old man, pre\iously healthy, was
attacked with Cholera in Boston Union-honse and died

same day. Other cases occurred in the Workhouse,

and the town was not entirely free from the disease

from the above date until September 25th. [There

had been a fatal case of Cholera at Holbeach, Gidney-

hill, on 11th May, at Lincoln on 9th Maj', and one in

Boston Union-house 30ih May (July?), (Registrar-

General); at Deepincr 11th July ; at Morton (Bourn)

29th June; at Grantham 29th July.]

Cases in ships in harbour, October 1st, from Ham-
burgh ; October 3rd, from Hamburgh ; October 13th,

from London. Two others in harbour in ships not from

infected places. October 10th, from Nantes. October

17th, from Lynn. Quarantine ceased on 14th.

Fimt Case on shore. A lady, in isolated house,

quarter of a mile from the river, nearly a mile from the
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Place and Reporter.

44. Sunderland Parish...

March 5 to April 6.

(Dr. J. Brown.)

45. Bishopwearmouth ...

(From 28th June.)

(Dr. J. Brown.)

46, Bolton

(Dr. Black.)

47. Boddam, Peterhead .

(Dr. Jamieson and Mr.

Robb.)

First Cases of Cholera.

ships; Diarrhoea on 16th October, vomiting on 25th,

collapse and death on 26th.

Second Case. In a house fifty yards from ship, in

which an imported case died on 14th October, sick-

ened on 5th, and died on 6th November. No evidence

of direct communication with ships, though it is possil)le.

Third Case. Man who worked in same coalpit with

second Case, attacked twelve days afterwards, his house

much more remote from river, and 200 yards from

house of second case, probably communicated with

second case while the latter had Diarrhoea. Third case

died on 18th November.

On 26th November four new cases, three fatal. On
27th, eleven cases, five fatal in colliery. The dis-

ease then became epidemic in colliery.

Prior to the Second Outbreak, sick had been landed

from ships come from infected places. Direct commu-
nication not traced.

Third Outbreak. A sailor had Cholera on passage

from London, landed with consecutive Fever, on 28th

June, and died on July 2nd.

Sailor's mother attacked on July 4th, died on July

6th.

Other cases occurred speedily in other parts of Sun-

derland not traceable to this sailor, but perhaps due to

infection from other seafaring persons who arrived ill

of Cholera. Previous to landing of the sick sailor,

there had been no Cholera in the town for three months.

A cattle-dealer, three days previously from Liverpool,

where Cholera prevailed, lltli June. The next cases

occurred after an interval of twenty days without com-

munication with first. Several casps immediately after

occurred simultaneously. In several instances there

was evidence of communication with preceding cases.

Boats from Peterhead had been at infected ports.

Crews returned in perfect health ten daj's before.

First Case, which occurred in woman who had been
in no infected locality, nor in any way exposed to in-

fectious influence.—Dr. Jamieson.

It is said one of the fishermen had Diarrhoea when
he returned, and thiit his mother-in-law washed his

clothes, and was attacked with Cholera in a few days
after and died.—Mr. Robb.

Second Case. Son of first patient, whom he attended
in her illness. The disease now spread rapidly, and
the attacks were confined to blood relatives of the first

case.

The disease, in its progress, attacked those who were
more immediately in contact with the patients who pre-

viously suffered—Mr. Robb.
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Pla e and Reporter. First Cases of Cholera.

48. Plymouth The first fatal case, on the 25th June, a butcher,

(Dr. Yonge and Mr. without communication, direct or indirect, with in-

J. H. Eccles.) fected persons or localities.

The next case, a baker's wife ; her shop was fre-

quented by persons coming from Noss Maj-o, where
Cholera was most intense. No definite evidence of

communication between the first patients and those

next attacked.—Ur. Yonge. [The Reiiistrar-General

records the death of a labourer from Cholera on the

9th June, in Stonehouse Lane, Plymouth, and this

death is the second mentioned by Dr. Roe in his in-

teresting "Account of Cholera in Plymouth," Medicvd
Times, vol. i. new series, pp. 196 and 453. The first

case, according to Dr. Roe, was that of a man just

come from Noss, where Cholera was raging, who died

in a few hours at. the South Devon Hospital. The
second case was that of an Irish emigrant landed from

a Cork steamer, and conveyed to a public-house in

Stonehouse Lane on June 8th, where he died on June
9th. The third patient (the baker's wife), was at-

tacked on the 13th, and died on the 14th. The next

cases had intercourse with persons belonging to Noss,

and lived in Stonehouse Lane. It appears, too, from

the reports made to the Director-General of the Navj',

that a convict ship with Cholera on board anchored in

s the Sound in the month of April, but remained in

Quarantine till she continued her voyage. That on

the 5th June an emigrant vessel, the " American Eagle,"

on board which Cholera had broken out, arrived in the

Sound, and that the people on board were allowed to

land and mix with the inhabitants of Plymouth.]

49. Wells, Somersetshire The First Case. A vagrant from Bristol where Cho-
(Mr. H. W. Livett.) lera prevailed, on 10th August.

Second Case on 2nd September, not traced to commu-
nication with first case, or with other infected persons.

Third Case, September 5th, also not traced to in-

fection.

Fourth and Fifth Cases, on September 5th atid 6 th,

in adiiFerent quarter of the town, but in a house where

the linen of the second patient was washed.

Sixth Case. Mother of second patient, whom she

nursed, attacked September 6th.

Seventh Case. In house where the linen of second

patient was ironed by this seventh patient, attacked

September 6th.

Of nine succeeding cases, four might be referred to

communication, direct or indirect, with previous cases,

and one other was an imported case from Shepton

Mallet, where the disease prevailed.

50. Downton First Patient had been to Salisbury, where Cholera

(Dr. E. A. K. Welch.) raged, on the 17th Juh", was attacked on 20th, and

died in ten hours.
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Place and Reporter. First Cases of Cholera.

51. Monraoutli

(Dr. Price to Prov.

Med. and Surg.

Association.)

52. Hastings ,

(Dr. Mackness.)

53. Chelmsford ....

(Dr. Badeley.)

64. St. Albans

(Mr. Lipscombe.)

Second Patient. A gleaner, attacked in the field,

on 23rd August.

Third Patient lived in ne,xt house to second patient,

and nursed her, seized on the 25th August.

Fourth Patient. Husband of last, attended her,

seized and died on 28th August.

Fifth. Mother-in-law of second patient, helped to

nurse her, fell ill on 24th August, and removed to fur-

ther end of village, and there seized with Cholera. Died.

Si.dh. Daughter of fifth, whom she visited during

her illness, was in a very short period attacked.

Seventh, Eighth, and Ninth. Children of a woman
who attended on the second and third patients, attacked

on 29th August, 4th and 5th September.

Tenth. Nursed the ninth patient, fell ill on Sep-

tember 6th, and in a very short time was attacked and
died.

Eleventh. A child living next door to seventh, eighth,

and ninth patients. There was likewise a fatal casein

the village, a mile and a half off, not traceable to com-
munication with the previous cases.

In the first week of June the disease first attacked

a person from the Forest of Dean, and three persons of

an Irish family just landed at Newport. It commenced
in the Workhouse, and all the cases happened in the

Workhouse, except three in a house in the immediate
neighbourhood, the windows of which looked directly

on the windows of the hospital. [Exact dates and
details not given.]

First Patient. A lady who had arrived in the

morning from London.

Several other cases occurred simultaneously about

ten days or a fortnight after the first case without pro-

bability of communication.

The person first attacked was an itinerant Jew, that

day arrived from a most infected part of London ; the

only other case happened a fortnight after without evi-

dence or probability of near approach.

First patient attacked 20th July, had returned home
only a few hours from Lambeth, where Cholera pre-

vailed. The Third, Fourth, and Fifth Cases appear
also to have been imported cases. [Interval fourteen

days after first imported case. Of seven cases, four or

five were imported.]

The Second Case occurred on the 3rd September, the
Third on the 4lh September, Fourth and Fifth on the
5th, Sixth on the 8th, Seventh on the 12th, and Eighth
on the 25th October.

There was no communication between the first and
the subsequent cases.
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Place and Reporter. First Casea of Cholera.

55. OfFchurchj near Leam-
ington.

(Dr. Turner.)

56. Wakefield Old Prison.

(Messrs. Dunn and Mil-

ner.)

67. Chorlton-upon-Med-

lock.

(Dr. Pincoff.)

58. Stockport

(Dr. Rayner and Mr.

J. Rayner.)

59. Exeter

(Dr. Shapter and Dr.

Lang.)

First Cases in three persons who arrived in a boat
from London by the canal, all ill of Cholera, and all

died.

The disease immediately spread through the village,

and carried off upwards of twenty persons. [Facts not

investigated by Dr. Turner himself. There were only

three deaths from Cholera, and at most one from Diar-

rhoea at OfFchurch, in 1849, according to Registrar- Gre-

neral.J

During December, 1848, a few cases at a village

eight miles distant; but prisoners then healthy. No
unusual amount of Diarrhoea.

On 19th December, a batch of convicts from Mill-

bank, where Cholera had been fatal, slept in cells of

Old Prison. On 22nd December, a prisoner committed

on 24th November who had occupied a cell which a
convict from Millbank had slept in was seized with

symptoms of Cholera, and died on 29th December,

This was recorded as severe Bilious Cholera.

No further case till 8th January, when a case of

Asiatic Cholera, fatal in fourteen hours, occurred, and
was speedily followed b}' other cases, of which there

were in all sixteen in January, besides the one in De-

cember. [Three cases occurred in the Wakefield dis-

trict after second case in the prison, namely, on January
11th and January 16th, but no others until August.

Registrar-General's Report.]

First Case, 28th June. A child had died on 23rd,

of Diarrhoea, in same house, soon after coming from

Liverpool. Two daughters of first patient died in the

same house on the 2nd July. No more cases in this

neighbourhood. In a different street a woman and a
man died on the 30th July.

First Patient returned on 17th July from Southport

(where deaths had occurred from Cholera in the vici-

nity of her lodging), had Diarrhoea there, on the 18th

was attacked with Cholera, but recovered.

Second Case. Husband of first patient, had been to

Southport for his wife on the 17th July, atticked and

died on the 23rd. Third Case (profuse Diarrhoea, re-

covered from), on 23rd July. This patient had nursed

the first patient, was her domestic servant.

Fourth Case in another street on 29th Juh*.

Fifth, in difl^erent street, at beginning of August

On 16th August several cases. [Two cases of Cholera

had occurred previouslj' in May, in Stockport, and one

at Cheadle in February.—Registrar General.]

First Case, on 19 th July. A German musician from

Plymouth, where some of his companions had died,

came ill of the disease, but recovered.
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Place and Reporter. First Cases of Cholera.

60. Sampford Peverell,

near Cheltenham ]

(Dr. Merson.)

61. Halton, near Lan-

caster.

(Mr. W. Hall to Prov.

Med. and Surg.

Association.)

62. Stoke Prior, near

Bromsgrove.

(Mr. Horton to Prov.

Med. and Surg.

Association.)

63. Stourbridge

(Dr. Norris to Prov.

Med. and Surg.

Association.)

64. Dudley
(Mr. Faraday to Prov.

Med. and Surg.

Association.)

Second Case, on 9th August. An officer of 82nd
Regiment, which had come from Plymouth on previous

day, several deaths having occurred among the men at

Plymouth. Recovered. [A child died in the barracks

the same night, and four other cases occurred among the

men, two fatal, on the 13th, 14th, and 15th ; there

were none later.]

Of forty-three fatal cases, thirteen were in strangers

direct from infected places.

The next cases after the second (and the child) were
on the 10th August, in the west quarter of the city.

These persons had had Diarrhoea for some days, and
had had no contact with the persons from Plymouth.

In no one instance did it spread in the eastern and
higher part of the city.

First and only case had been in contact with a person
coming from an infected locality.

First patient, a woman, who had left an infected dis-

trict of Liverpool two days previously, died in twenty-
four hours. The following day her mother, and a
woman who assisted in nursing her, were both seized

and died in a few hours. No other case occurred in

the village before or since. The village healthily

situated on the side of a hill; the house a new one,

detached, and with no unhealthy influences about it.

[No dates or names given.]

First patient, a boat-boy on Birmingham and Wor-
cester Canal, attacked on his way from London, reached

Stoke 21st August, died the same evening at his

father's house. The bedding and clothes of the boy
were removed to a house a quarter of a mile distant,

and washed there ; in a few daj's two persons died

of Cholera in that house, and four persons in all in the

same row, besides the first patient.

First patient, a man who had been sleeping a few
nights at Wolverhampton, where Cholera was raging,

died the latter part of August. His father, mother,
and child took the disease and all died. Others in the
house (a lodging-house crowded with inmates in an
unhealthy situation) also suffered. Next, a case oc-

curred in a filthy locality about a hundred yards dis-

tant, and after this others in variDUS parts of the town.
[The Registrar-General records two cases of Diarrhoea
in the early part of the year, and one case of Cho-
lera on 22nd July.]

First patient, about the middle of September, a man
from the neighbourhood of Tipton, was brought into
the Dudley Poor-house and died next day. Shortly
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Place and Reporter. Firat Cases of Cholera.

65. Dorchester

(Dr. Cowdell to Prov.

Med. and Surg.

Association.)

66. Northampton
(Mr. Bryan to Prov.

Med. and Surg.

Association.)

67. Kingsthorpe, one mile

from 'Northampton.

(Mr. Bryan.)

68. Ramsgate
(Mr. H. Curling,

through Mr. Reid,

to Prov. Med. and

Surg. Association.)

69. Margate

(Mr. G. H. Hoffmann,

through Mr. Reid,

to Prov. Med. and

Surg. Association.)

after several of the cases occurred in the Poor house,

most of which were fatal. Other cases soon after

appeared in different parts of the town and neigh-

bourhood. [No dates or other details given.]

First Case, about 10th of August, that of a poor man
employed in chopping rags, collected without care to

exclude those of Cholera districts.

Second Case, eight days after, that of a man who had
been staying in London with a connection who was
carried off by Cholera during his visit; he himself a
fortnight later. A few hours after his death, one of

his children was seized and died.

First Patient. A boatman just arrived from Padding-
ton (London), was seized while still in his boat, and died

in a few hours. The next case occurred in a court about

400 yiirds from where the boatman was. Also fatal.

Several deaths took place in the same spot within two
or three days. Mr. Bryan believes there had been

some communication between the second and first

patient.

A man who whitewashed a house where deaths had
occurred in Northampton fell ill with sj'mptomsof Cho'

lern, but recovered His wife, however, was attacked

and died of the complaint, which did not spread further

in Kingsthorpe. [It is not stated whether the wife

had been in Northampton recently.]

First case, July 14th, that of a boy who had come
four days previously from London, where his father

resided ; fatal. Second case that of a Licensed Vic-

tualler from London, who had Diarrhoea before he

left London, died July 19th. Fourth case,'July 24th,

a young woman who had been only a few days in

Ramsgate, from London. (Third, fourth, and fifth cases

on July 21st, 25th, and 27th, not described.) Seventy

deaths registered as from Cholera; sixteen visitors, the

rest residents, all of lower class.

First OiUlreah About 6th or 7th January, thirty

children were brought from Drouet's School at Tooting

to a similar establishment at Margate, situated on

the side of a chalk hill, surrounded by extensive

grounds and with loftj', spacious, well-ventilated rooms,

and free from bad smells from privies or drains. Placed

for the most part in a ver)' large room with invalid

children already there. On the 7th January several of

the children brought from Tooting were attacked with

Cholera. One died on the 8th. Of the previous

inmates of the house several were attacked and three

died, two on the 11th, and one on the 29th January

(23rd, Registrar-General). This last acted as nurse.
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Place and Reporter. First Cases of Cholera.

70. Newport, Isle of

Wight.

(Mr. Bloxam to the

Prov. Med. and
Surg. Association.)

71. Carisbrook (one mile

distant from New-
port).

(Mr. Bloxam to the

Prov. Med. and

Surg. Association.)

72. Calterick, Yorkshire

(Dr. Blegbrough.)

The disease disappeared in three weeks, and did not

extend beyond the establishment.

Second Outbreak. A sailor from Blackwall was
landed at Margate in a state of collapse on 19th July,

and died in a few hours. Second case was that of a

young sailor, who lived near the house of first patient,

and was said to have assisted at his funeral ; he died,

and then his mother. Then the disease appeared in

other parts of the town and became epidemic. In this

second outbreak it did not invade the Pauper School,

which moreover was not visited in 1832.

'i'he first case occurred on July 9th (with the exception

of two or three seamen put on shore at Cowes, this

was the first case in the island). It was the case of a
man come from Portsmouth, where the disease was pre-

valent. He began to suffer from it on the journey.

Ten hours after his arrival in Newport, he was removed
to an isolated building, where he died fourteen hours

after his arrival. The second case, July 13th, was that

of a child three years old, who lived in a court in the

same street, 180 paces from the site of the first case.

The third and fourth cases, in children of two or three

years, occurred in the same court on July 14th. On
July 21st eight cases had occurred in the same court,

seven fatal, and ten cases in other parts of the town

;

three of them in the same street with first case. Mr.
Bloxam has not heard that there was any direct com-

munication between the parties of the first and other

cases.

Seven fatal cases occurred within one week. All

the seven persona were attacked and died within

forty-eight hours after eating of some stale cowheels

which had been brought from Newport from the house

of a man who died of Cholera on August 20th. (Two
women who laid out the body of this man, and a third

who washed his clothes, also died of Cholera, and " it

is supposed that they had eaten of the cowheels, though
the fact is not known for certain.") No other cases of

Cholera occurred in Carisbrook. [From further infor-

mation obtained by Dr. Snow from Mr. Bloxam, it

appears that eleven persons in all partook of this food,

that eight of them were attacked with Cholera, and
that seven died. Who conveyed the cowheels to Caris-

brook t]

" A tramp from Barnard Castle, where the disease

had been very frequent and fatal, entered a low lodg-

ing-house in Richmond at 10 p.m. on the 6th Septem-
ber, was seized with all the symptoms of Cholera, at

2 A.M. of the 7th, and died at 2 a.m. on the 8th."

. . . .
" His widow came here on the 8th, continued

her tramp to Catterick, five miles distant, was there
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Place find Reporter. First Cases of Cholera.

73. Tavistock

seized with Cholera, and died also in 24 hours. The
lodging-house keeper at Catlerick, who had no fear of

infection, carried the corpse down stairs to the coffin,

took the disease, and died in about 24 hours also. No
other cases occurred either here, Bichmond, or at Cat-

terick."

The first case in a vagrant who imported the disease.

[No details given.](Dr. Lang.)



APPENDIX. 319

TABLE XVI.

Abstracts of the Accounts received by the Cholera Com-
mittee of the appearance of Cholera independently of

any known introduction of Infection in Forty-six Towns,

Villages, and Public Establishments.

Place and Reporter. Order of Cases.

1. HoUoway
(Dr. Wilkinson.)

2. Upper Clapton

(Mr. E. R. Welsh.)

3. St. Luke's Hospital...

(Dr. J. A. Sutherland.)

4. Haggerstone, West Dis-

trict, Shoreditch.

(Mr. E. E. Hooper.)

The first three cases were isolated, not traced to

infection, occurred between 20th August and 11th
September. [Details not given.]

The disease was not communicated by either of first

three patients to other persons.

On 11th September the disease became epidemic in

Holloway.

First four cases simultaneous on 26th January. A
woman and four children ; the mother and two children

died.

Fifth case, a child for some time in same room with
the first four cases, on 27th January, died the following

day of Cholera.

First Case. A female patient admitted into the

Hospital on 24th December, 1847, attacked 9th Oc-
tober, 1848. No infection could be traced.

The Second Case occurred in August, 1849. No
infection traced.

The Third Case, a day or two after second case, in

the room adjoining that of the second patient, but
there was no evidence of direct communication.

First Patient, attacked 10th July, 1849, died in

about twelve hours. Two days after two of his children

were seized and died ; then a man, two doors oS, who,
with his wife, assisted in nursing the first patient. Then
the wife of this man; she was taken for one night to

sleep on the bed of an opposite neighbour. The next
day this neighbour was seized and died.

A woman, who nursed the man and his wife above-
mentioned, took the disease and was removed to her
home a stone's throw oif and died, but did not communi-
cate the disease to any one. Two other women, who
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Place nnd Reporter. Order of Caies.

5. Netting Hill

(Mr. Chas. M. Frost.)

6. Walham Green, Ful-

ham.

(Mr. Rouse and Mr.
Rowland.)

7. Deptford and Dockyard
(Dr. Bruce.)

8. Brighton

(Dr. Ormerod.)

9. Hertford, First Out-
break.

(Dr. Davies.)

came in contact with one or more of the former cases,

also a child living two doors from the first patient,

died of the disease, making ten victims in seven diiys.

[The Registrar-General records one death from Cholera
in January, and one in July before the 10th.]

Two Cases occurred early in the morning of August
8th in the Potteries

;
they had not been in an infected

place, nor received into their houses clothes which could

have conveyed infection, nor been in contact with per-

sons coming from an infected localitj'.

There was no communication between the first pa-

tients and those next attacked. [Deaths occurred in

the subdistrict of Kensington Town in January and
February, and a death from Cholera is recorded as

occurring in the Potteries on July 8th.]

First Case. A man attacked while at work cleans-

ing some foul ditches, no infection to be traced.

Second Case. A child had been in the neighbour-

hood of the same ditches, had no communication with
first patient ; attacked a week afterwards.

TIdrd Case. Attacked fifteen daj's later ; had also

not communicated with first patient.

Several were attacked thirteen days after third case,

and the disease became general.

The first cases could not be traced to any medium of
infection. [Details not given.]

First Case. A scavenger not known to have been
exposed to contagion. Two children died in same
house about the same time, it was said of Small-

pox that would not come out, and one with vomiting,

not purging. Medical attendant iind wife not affected.

Two young women had vomiting, not purging or cramp.

His clothes were burnt. None of his connections or

frienHs took the disease. " The man himself had little

or no communication with an infected place (beyond

the cesspools) as far as could be ascertained."

Second Case. A gentleman whose symptoms com-

menced in London.

Was attended by his reputed wife, with the assist-

ance of a woman who laid him out. " His reputed

wife shortly left the place; the woman who laid him

out had no Cholera. The three medical men who saw
him were not attacked. His clothes were carried by
two children to their mother to wash. Neither the

mother nor the children had any Diarrhoea or illness

subsequently, There were no cases of Cholera in the

neighbourhood at the time."

First Case occurred on December 13th, 1848 ; there

was another suspicious case in the same locality, [tiix
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Place and Reporter.

10. Ilford

(Dr. T. K. Chambers.)

11. Canterbury ...

(Dr. Lochee.)

12. Faversham
(Mr. W. P. Hoare,

through Mr. Raid to

Prov. Med. and Surg.

Assoc.)

Order of Cases.

fatal cases are recorded as occurring in January, besides

those in the prison.]

Second Outbreak. First Case. A woman living in

a dirty court, attacked August 19th, died on seventh

day.

A woman living at some distance from first was at-

tacked on August 20th, and died on August 23rd.

The first and second cases became two separate cen-

tres of Choleraic influence during the whole epidemic.

First Case, July 17th. A mile and a half from

Ilford, not traced to any source.

Second Case, Probably imported.

Third Case, July 28th. A short distance from Ilford,

not traced to any source.

Fourth Case, August 16th. Probably imported.

Fifth Case, same day, but not in immediate vicinity.

Sixth Case, not traced, August 11th.

Seventli, Eighth, and Ninth Cases in communication
with sixth case.

Tenth Case. Son of a woman who had been to

London to see a sister who died of Cholera ; some of

deceased's sister's clothes and bedding had been sent to

Ilford.

Eleventh Case. A brother of tenth, five days later,

and
Twelfth. A child fourteen months old, three days

later, in same house.

Thirteenth Case. A woman who had had constant

communication with the family of tenth, eleventh, and
twelfth cases.

Communication was clearly traced in several sub-

sequent cases.

A travelling tailor came on July 15th, direct from
Chatham (where Cholera did not then prevail), and
apparently in good health; was seized in the evening,

and died in eighteen hours. Nothing could be learned

of his previous habits and doings.

The Second and Third Cases occurred nearly simulta-

neously, thirty-six houi's after the first, in children aged
six and three years ; there was no communication
between them and the first patient, though they lived

within a hundred yards of the house where he lodged.

[The first case of Cholera at Chatham occurred on July
30th, but the disease was rife at Milton, which lies near
the road from Chatham to Canterbury, from July 7th.]

The First Case was that of a woman travelling from
Canterbury on 14th July.

The Second Case, on July 16th, was that ofa labourer
in a neighbouring village, the first symptoms having
appeared while he was at work near Milton, an infected
place.

Y
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Place ami Reporter.

13. Dowlais, Merthyr
Tydvil.

(Mr. White.)

14. Oxford

(Dr. Kidd, Dr. Ogle,

and Mr. T. Allen.)

Order of Cases.

The Third Case. A gun-stock maker, seized on ar-

riving, July 27tli, from Sittingbourne, near Milton.

Fourth, Fifth, and Sixth Cases were those of a man
and two children in the house where the subject of

third case lodged (31st July). No other case till

October 7th, then one. All seven cases fatal. [The
first case of Cholera at Canterbury occurred on 15th

July in a man who, in coming from Chatham, would
pass through the neighbourhood, first of Milton, and
afterwards of Faversham. There were deaths from

Cholera at Milton from July 7th to September 20th,

seventeen in the workhouse at Milton in July, and four

in August, and two deaths at Sittingboume on 3rd
and 5th of July.

]

Merthyr, Pen-y-darran, and Dowlais are continuous,

Merthyr resembling the body of a bird, Pen-y-darran

a long neck, Dowlais the head. A ravine not more
than fifty yards broad separates the two latter. Cho-
lera raged with the greatest intensity in Pen-y-darran

before the first case appeared at Dowlais. This was in

a poor woman who lived from 200 to 300 j-ards from

nearest point to Pen-y-darran, and had not left her

house for several days, if not weeks. Nor was it dis-

covered that any clothing from an infected district had
come to her house, or that she or any of her family

had been in contact with persons from an infected

district.

The First Case occurred on the Sunday morning.

The Second, in the child of the first patient in the

same house, on Sunday^ evening.

The Third, Fourth, and Fifth Cases occurred on the

following Tuesday; only one other case during the next
fortnight. The third and fourth cases occurred at some
distance from, and had had no communication with, the

first two, though thej^ had both been in contact with

Cholera elsewhere. [Details fully given, except the

dates.]

First Patient. A male prisoner in County Gaol

since April 3rd, attacked on August 12th ; no com-

munication suspected. Died on 13th.

Second Patient. A prostitute, at a fair at Nuneham,
a few miles off, on 12th August; attacked on 13th,

and died same day in Orpwoods Row.
Tlie Third Case occurred on the ISth August.

The Fourth and Fifth on the 20th, without com-

munication with first and second case.

Sixth Case. A turnkej' in the gaol was attacked on

the 21st August, who had had communication with

first patient during his illness ; he recovered.

Seventli Case. A woman in Orpwoods Row, where

second patient lived, on 21st August.

Eightli. Case. A man employed in digging a drain,
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Place and Reporter.

15. Southampton

.

(Dr. Oke.)

16. Gloucester

(Mr. Hickes.)

17. Barrow,' five miles

from Tewkesbury, and
four from Cheltenham.

(Dr. Beadle.)

18. Bridgnorth
,

(Dr. Strange.)

Order of Cases.

close to a drain and locality of third case. No com-

munication traced.

Ninth Case. A woman in whose house second

patient had lodged, and who had nursed her during

her illness, and had washed her clothes after death,

attacked on 22nd. Died.

Tenth to Fifteenth Cases in different localities in

Oxford not traced to communication.

Succeeding cases down to 22nd September in dif-

ferent parishes, not traced to communication.

In the gaol a third case occurred on September 13th,

and within next nine days eight cases occurred to male
prisoners. On the female side the disease showed
itself on 22nd September in women recently admitted.

On 22nd August a girl, living in same house with

second and ninth patients, whom she had nursed, sick-

ened with Cholera and died.

First Patient. Wife of a beershop-keeper, no evi-

dence leading to supposition of the attack being caused

by infection.

Second Case. On 30th June, thirteen days after

the fii'st case, about 100 yards distant; there had been

no communication between the families. Shortly after

this cases occurred in a higher and quite distinct part

of the town.

First Patient. An old woman had Cholera and died

in a court on the island.

Second Patient. Niece of first patient, and her

attendant during her illness.

Others who held communication with the first pa-

tient were attacked, and from her the disease appa-

rently spread by communication to another part of the

city, about half a mile distant. But, at the same time,

a child living in a neighbouring court had a fatal

attack, without intercourse between the families having

taken place. [Dates and names are not given.]

The patient had had no personal communication
with an infected district, though Cholera was raging

at Grloucester, five miles olT.

The sister of first patient came to nurse her, and
washed the linen, returned home a mile and a half dis-

tant, and in three days was attacked with malignant
Cholera.

The disease then passed through the village. [No
names or dates are given.]

On 24th July, an old woman, who had not left the
neighbourhood, nor had any communication with in-

fected districts.

Second and Third, on 8th August, had had no com-
munication with first patient.

Y~2
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Place and Reporter. Order of Cases.

Fourth. In a different part of town.

Fifth Patient, son of fourth, had returned from Bir-

mingham on night after his father's funeral; attacked

next day.

Subsequent cases spread in two different directions

from site of first case. No local causes.

19. Shrewsbury House of

Industry.

(Dr. H. Johnson.)

County Prison ,

20. Chapel-en-le-Frith,

Derbyshire.

(Mr. Goodman.)

21. Holyhead
(Rev. C. Williams.)

(Mr. "W. Walthew.)

First Case. An inmate of House of Industrj', not
off premises for some time previous!)'. Attacked on
25th July. [An isolated case before, at Wyle Copse,

St. Julian, in February.]

First Case. A man, in prison since April 13th,

attacked 27th Julj'. Almost simultaneously ten or

eleven other cases occurred, not in the same ward with
this man, but here and there over the house.

Fiist Case. A girl thirteen years of age, who had
never been from home. There was no infected locality

within several miles. She recovered.

Second Case. Husband of a woman who had been
with first patient, was attacked at night after coming
home to his wife, and died on third day. Of two
women and a man who laid him out, two had forthwith

severe purging, the third had purging for a few days
and then fatal collapse. [No dates.]

In December, 1848, two men were attacked almost

simultaneously.

End of Julj', 1849. A case, as far as is known, iso-

lated.

Middle of August. A man died of Cholera who
had been three or four daj's before at Kingstown, where

Cholera prevailed. Soon after, a seaman belonging to

mail-packet from Kingstown came home with sj-mptoms

of Cholera, but recovered, having consecutive fever.

His wife took Cholera, and died in nine hours. His
mother, who washed their clothes, also took the disease,

and died. A child also was ill, but recovered. [More
details were desirable.]

A man had Choleraic symptoms, but recovered. His
mother nursed him and washed his clothes, took Cho-

lera, and died. A ne.\t-door neighbour who visited

these patients also took the disease and died.

September 19th. A woman, whose mother had

nursed those who died about the 10th, was attacked,

and died five days later. She was a washerwoman.

Ten days later another house had two fatal cases,

and one not fatal.

On the 29th a case occurred, and after beginning of

October, cases were very numerous. [Mr. Walthew
gives no dates. It is probable that he does not men-

tion the first case.]
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Place and Reporter.

22. Lancaster

(Mr. J. L. Harrison.)

Lancaster

(Mr. W. Hall to the

Prov. Med. andSurg.

Association.)

Order of Cases.

23. A district of Leeds .

(Mr. G. E. Bearpark.)

A child aged 2.2 years, First fatal case.

Second Case. Not in communication with first,

lived in a different street, 800 yards distant.

Third, Foiirih, and Fifth Cases. In communication

with second case. Of 87 cases, 21 were exposed to

direct communication with other cases, 27 to indirect

communication, and 22 not exposed. [The negative

fact is not stated, but is implied. The exposure to

possible infection was direct in 21 cases, and indirect

in 27 cases out of 87.]

During the iirst week five or six cases occurred

within a few yards of each other, on the Quay. In

the second week only a single case, not fatal. In the

third week it broke out in Henry Street, at the oppo-

site extremity of the town, most violently. After a

few days it again ceased, and then, after almost a

week's absence, it appeared in a new and opposite side

of the town, raged several days, and was very fatal.

After this there was a cessation for almost ten days,

and then it again broke out in Henry Street more
virulently than before. After ten days it left the

town entirely and crossed the river to Skerton, a

straggling suburb. Thus there were four distinct out-

breaks of the disease, each preceded and accompanied

by warm foggy weather.

The person first attacked in Mr. Bearpark's district

had not recently been in an infected district; a friend

who visited her had not come from a place in which
Cholera was known to exist. No clothes or other

articles likely to convey infection had been received

into the house. The first four cases occurred succes-

sively, all within 150 yards; three days elapsed be-

tween the first and second cases, one day between the

second and third, and four days between the third and
fourth. The first and second were not at all together,

the second and third were, the third and fourth were
not.

24. Wakefield (Town)... A porter at the Exchange, where he may have min-

(Dr. Wright and Mr. gled with strangers from an infected locality (Leeds),

Statter.) attacked August 20th. Eecovered.

The Second Case, on 23rd August.

Third and Fourth Cases on the 25th and 26th, and
several on 29th, 30th, and 31st. No communication
whatever can be discovered between the first patient
and those next attacked.—Dr. Wright.

Second Case seen by Mr. Statter, no communication
with first case. [This is properly a renewed outbreak
of the epidemic, since cases had occurred in the prison,
and three cases in other parts of Wakefield in January.
It ought not, perhaps, to be reckoned among the cases
showing the mode of origin of the disease.]
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Place and Reporter. Order of Cases.

25. Bristol Lunatic

Asylum.
(Mr. Stansbury to the

Commissioners in

Lunacy.)

26. Kingsland Asylum,
near Shrewsbury.

(Mr. Heatbcote to the

Commissioners in

Lunacy.)

27. Wrekenton Asylum,
near Gateshead.

(Mr. E. Davies to the

Commissioners in

Lunacy:)

28. Bethnal Green Asy-

lum.

Cause of outbreak unknown. The disease did not
not prevail in the immediate neighbourhood. Twelve
cases, five fatal, occurred between the Ist September
and 7 th October. Six female patients were attacked

between September 1st and September 2ith. On the

latter day, the first case occurred in the male wing.

The five other male patients were attacked during the

first week of October. The first patient had been

seven or eight years in the asylum ; the others, periods

varying from one year five months to eleven years.

[The disease prevailed inBristol from June to November.]

Cause of outbreak unknown. The disease did not

prevail in the district, nor in Shrewsbury, till the 25th

July, when four cases occurred in the asylum, all

fatal. Nine other cases followed, the last on the 16th

August; all but two fatal. The disease appeared in-

discriminately throughout the asylum. The four pa-

tients first attacked had been in the asylum for periods

varying from eleven months to four years. [The asy-

lum forms part of the same building with the House
of Industry. Cholera appeared on the same day in

this building and in the gaol. See under head of

Shrewsbury.]

Cholera prevailed to a fearful extent in the neigh-

bourhood at the time; there were numerous cases in

houses closel}' adjoining the asj'lum. It appeared in

the asylum three or four da3's after it had thus pre-

vailed in the village. The first three cases occurred on
September 12th; twenty other cases followed, the last

on the 20th September; fifteen were fatal. The dis-

ease, when it broke out, seized several patients in dif-

ferent wards, both in the male and in the female wings.

Of the three first attacked, one had been four months,

another six months, and the third six years in the

asylum.

Cause of outbreak unknown. The disease was pre-

valent in the district. Two fatal cases occurred in the

asylum on the 14th February, 1849; twenty-six other

cases followed before the 7th March : only four patients

recovered in this early outbreak. The disease, in this

outbreak, was confined entireli' to pauper females. Of
the two patients first seized, one had been four and a

half years, the others three years and ten months in tiie

asylum. [With the exception of tlie twenty-two deaths

in the asylum, very few occurred in this district at this

early period of the year.]

The second outbreak occurred on August Slst, and

continued to September 27th. There were thirty-four

cases, all but two fatal. This outbreak began with

pauper males, and ended with pauper fem.iles. [In other

parts of the district the second outbreak began in July.]
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Place and Reporter.

29. Catnberwell House
Asylum.
(Mr. J. H. Paul to the

Commissioners in

Lunacy.)

30. Peckham House Asy-
lum.

31. Grove Hall, Bow

Order of Cases.

Outbreak attributed to " atmospheric causes." The
disease was prevalent in the district. On July Istj the

first case (fatal) occurred in the male infirmary. On
that day week it spread to the male refractory wards,

and eight days subsequently to the female refractory

wards, thence it extended to the male and female con-

valescent wards. There were twenty-three cases,

eighteen fatal, besides four fatal cases of Diarrhcea.

Eleven fatal cases occurred between the 8th and 24 th

of July ; the last fatal case on the 7th September, one

not fatal on the 12th. The three patients first attacked

had been respectively two years and seven months,

three years and two months, and five months and one

week in the asylum.

First Outhreah on October 17th, 1848, attributed to

atmospheric influence and the emanations from drains

which were not quite covered in. The disease was not

prevalent in the district (though cases had occurred in

the south districts nearer to the river). The first case

was that of a la\indry-niaid; she recovered. Two days

afterwards (19th October), four cases, three fatal, oc-

curred in the female epileptic ward, situated near the

laundry. It prevailed principally in this ward, in the

wards near the chapel, and in those in connexion with
the principal female airing yard, and latterly in the

male epileptic ward. Eighteen women and three men
died. The first death amongst the men occurred on
the 4th November; five cases, not fatal, had occurred

between 22nd and 31st October; the first, fourth, and
fifth of which were not patients, but a farm-servant, an
attendant, and a caiTnan, residing in London. The
first four cases occurred in female patients who had
been respectively one and a half year, four years, four

years, and two and a half years in the asylum. [The
last case of Cholera in this outbreak was on the 15th
November, the last fatal case on the 13th. Number of

lunatics, males, 214; females, 288.]

Tke Second Outhreah occurred on 25th June, was
fatal to twelve men .and eight women. Six men had
been attacked, and four had died before the disease ap-

peared amongst the women on the 13th July. The
last case among the women occurred on the 17th Au-
gust, the last amongst the men on the 15th September;
both fatal cases. At the time of this outbreak the dis-

ease was prevalent in the neighbourhood. The first

patient was a lunatic who had been four years in the
asylum. No attendant was attacked. [Number of
lunatics, males, 184 ; females, 282.]

Cause of First Outhreah unknown. Date 13th No-
vember, 1848. One fatal case had occurred a few days
previously in the immediate neighbourhood. [Only
this one fatal case occurred in the I3ow subdistrict
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Place and Reporter. Order of Cases.

32. St. Marylebone In-

firmary Asylum.
(Dr. Allen to the Cora-

missioners in Lu-

nacy.)

33. Hoxton House
(Mr. E. L. Bryan to the

Commissioners in

Lunacy.)

34. Althorpe House,
Battersea.

(Dr. Wing to the Com-

before those in the asylum, and only one had occurred

in the subdistrict Poplar, one in the Limehouse subdis-

trict, two in Batcliffe, three in Shadwell, and two in

the Mile End Old Town upper and lower subdistricts.]

The first four cases, two fatal, occurred in the same
woman's ward on the 13th and 14th November, and
five other cases, one fatal (including the last in this

outbreak, on November 29th), occurred subsequent!)' in

the same ward. Prom this ward it passed to an ad-

joining laundry, thence to a detached wing at the other

extremity of the building, and subsequently a few cases

occurred in the body of the house, and an adjoining

wing, but all in wards appropriated to females. Total

number of deaths, seven. [Number of lunatics, males,

144; females, 263.] The first four patients had been

respectively 224 days, 13 days, 748 days, and 15 days

in the asylum.

The Second Oiithreah occurred on the 10th Feb-
ruary. No females were attacked, but four male luna-

tics in the same ward between the 10th and 19th of

the month; three died. The first attacked had been
fifty-six days in the asylum.

A single death occurred on the 18th October, 1849,

in the same female ward in which the disease first ap-

peared. [But during 1849, twenty-seven persons died

of Dysentery, and twenty-one of Diarrhoea.]

Date of outbreak, 21st July, 1849. Cause unknown.
Cholera had prevailed in the district from July 7th.

The first patient was attacked while in the airing yard
;

what ward he had previously been in is not stated. The
only three subsequent cases (all fatal) occurred in No. 1

Male Ward, on August 3rd, 22nd, and 30th. No
female patients were attacked. The first patient had
been three years in the asylum. [Number of lunatics,

males, 26; females, 47.]

Date of outbreak, 10th September, 1849. Cause un-

known. Was, and had been for some time previously,

very prevalent in the immediate neighbourhood. On
the 10th September, three cases occurred simultaneously

in three different wards. One of the first three pa-

tients was a laundry-maid; she recovered. The first

male patient was attacked on September 12th. The
disease prevailed in eleven different wards until the

28th October, proving fatal in twenty-one cases

;

eighteen women and three men died. The two luna-

tics first attacked had been, one three years, the other

two years four months in the asylum. [Number of

lunatics, males, 100; females, 279.]

Date of outbreak, 10th January, 1849. No ciuse

known. A few cases occurred at this period in various

parts of the parish. [In the subdistrict Battersea only
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Place and Reporter. Order of Cases.

missioners in Lu-
nacy.)

35. Cowper House Asy-
lum, Old Brompton.

(Mr. W. V. Pettigrew

to the Commissioners
in Lunacy)

36. Vernon House, Briton
Ferry.

(Mr. Player to the

Commissioners in

Lunacy.)

37. Hull Boro' Asylum .

(Mr. Casson to the

Commissioners in

Lunacy.)

33. London House,
Hackney.

(Mr. Ayre to the Com-
missioners in Lu-

nacy.)

seven deaths from Cholera occurred previous to the

10th January (three of them were in the union work-

house), one in October, one in November, four in De-

cember, and one in January.—Eegistrar-General.] Three

male lunatics were attacked on the 10th, 12th, and
19th of January, and five females on the 12th, 13th,

16th, and 22nd of January and the 2nd of February.

After the first case, others appeared indiscriminately

on the male and on the female side of the house. The
first patient had been two years and three months in

the asylum. [Number of lunatics, males, 16; females,

28.]

Date of outbreak, August 20th, 1849. Attributed

to eating unripe mulberries, and imperfect drainage. A
few cases in the district at the time. The cases all

occurred in the western ward, in the outhouse. No
cases occurred in the large house. The patient first

attacked had been nine years in the asylum. The last

case occurred on August 23rd. [Number of lunatics,

all males, 33.]

Date of outbreak, July 29th, 1849. Cause unknown.
Cholera prevailed in the district, which is a rural one
and not densely populated. Eight cases occurred,

seven fatal ; the first three on the same day : one of

them was a woman, the two others males. They had
been, the woman four years, the men each one year, in

the asylum. The last case occurred on the 11th August.

On the 28th August a woman was brought in while

sick of Cholera, and died at the end of ten days. Of
the patients attacked in the house four were men and
four women. Number of lunatics, males, 78 ; females,

73. The disease appeared only in four wards.

Date of outbreak, 27th August, 1849. Cause un-

known. Cholera prevailed in the district. There were
nine cases and four deaths. Six women were attacked

and three died. Three men were attacked and only
one died. From the 27th August to the 6th Sep-

tember, the disease was confined to the women's ward,
in which it broke out, attacking there five women.
On 9th September it appeared in the men's wards,
affecting two men on that day and one on the 16th
September. The sixth woman was seized on the 10th
September, but suffered slightly. Number of lunatics,

men, 28 ; women, 35.

Date of outbreak, 23rd November, 1848. Cause
unknown. A few cases of the disease occurred in the

neighbourhood at the same time. Only two cases

occurred. The first a lady, who had been fourteen

years in the asylum. The second on February 5th,

1849, a gentleman who had been between thirteen and
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Place and Reporter.

39. Ilomsey

(Mr. Buckle to the

Prov.Med. and Surg.

Asaociatiou.)

40. Farnham
(Mr. Slowman to the

Pro V. Med . and Surg.

Association.)

41. Prestoji

(Dr. Fearnside.)

42. Torquay
(Dr. Nankiwell to the

Prov. Med. and Surg.

Association.)

Order of Cases.

fourteen years in the asylum. Both occupied private

rooms. [Very few fatal cases had occurred in the
Hackney district at this period.]

First patients attacked, July 2nd, were two children

in an ill-ventilated, poor person's home. The next
victim was an old woman who lived near, and nursed
and laid them out. The parents and brothers and
sister escaped. All the cases (fourteen fatal) occurred

within twenty yards of the first cases, in an insalu-

brious locality.

Four cases occurred, all in one family residing in a
row of houses a quarter of a mile from the town, in a
low damp spot, .surrounded by a nuisance. The hus-

band had suffered from severe Diarrhoea for several days
before his wife was attacked with Cholera, of which
she died in fourteen hours. The son was attacked

the same evening, and died in thirty-six hours. The
rest of the familj', five in number, were removed
to a house kept as a receptacle for cases of infectious

disease, and two children died there.

First Case, on 24th July. Fatal in nine hours, not

in any infected place, nor received goods from such

place, nor communicated with strangers.

Second Case. In cellar two doors from first (had not

communicated with first patient, but his wife had been
in cellar of first patient daring his illness)^ on 30th
July. Fatal in ten hours.

Third Case, on July 31st. Quarter of a mile distant,

had not communicated, directly or indirectly, with first

two patients. Recovered.

Fourth Case. In part of town remote from former

cases, on August 6th. Eapidlj' fatal.

Fifth Case. At opposite extremity of town, August

9 th, had not communicated with any person in the dis-

ease. Fatal in twelve hours.

*^* Out of eleven subsequent cases, five Lad had
communication, more or less direct, with patients in the

disease.

The disease broke out in the first week in Sep-

tember, and first attacked one person in an unhealthy

Incalit)' in a house built against the shadj' side of a

hill, ill ventilated, iindrained, and ill supplied with

water. In this locality, in houses similarly circum-

stanced, the epidemic chiefly prevailed at its commence-

ment. It afterwards extended chiefl)' along the de-

fective sewers. The houses of the richer inhabitints,

with one exception, situated near the open mouth of

the main sewer, escaped.
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Place and Reporter.

42. Torquay
(Dr. Q. Black.)

43. Heme Bay
(Mr. Grodfrey to the

Prov.Med.and Surg.

Association.)

44. Millbank Prison

(Dr. Baly.)

45. Woolwich Hulks
(Dr. Parkas.)

46. "Dreadnought"
pital Ship.

(Dr. Parkes.)

Hos-

Order of Cases.

The Two First Cases occurred simultaneously with-

out communication, direct or indirect, with infected

persons or localities. [No details given.]

The few cases of Cholera were confined to one row
of houses, away from the main part of the bay, and
occupied by the extremely poor; all the patients were
females, and all of one family.

" I must also add one case that was brought on
shore here, in a dying state, from the Margate steamer."

[No dates given.]

The prisoner first attacked on October 15th,

1848, had been more than five months in the prison.

No communication with any person, clothes, or stores,

which could have conveyed infection, was traced at

the time. It has since been ascertained that the officer

of his ward had a day or two pieviouslj' been at Wool-
wich. But he had not been near the Convict Hulks
in which alone at that time Cholera prevailed. The
succeeding cases occurred in different parts of the prison,

two or three in each ward visited ; there being, in most
instances, intervals of several days between the out-

breaks in the several wards.

The convict first attacked on the 2nd of October,

was seized in the " Justitia" Hulk. The convicts are

allowed no intercourse with other persons, and are

watched by an armed guard. No merchant-vessel

anchors, except on account of the tide, at this part of

the river. There was no Cholera in Woolwich at the

time.

A man was attacked on the 5th October. The
"Dreadnought" lies three or four miles distant from
" Justitia " Hulk, with which it holds no communica-
tion. The man had been on board for another com-
plaint a month before his seizure. No sailor arriving

from any infected place had been admitted for some
considerable time. The " Dreadnought" lies in a clear

part of the river, several miles below the Pool, where
the merchant-vessels lie.
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TABLE XVII.

Instances of supposed infection by clothes, linen, and bed-

ding, with facts of an opposite character.

Place and Reporter.

1. Tewkesbury
rW. Viner Beadle, M.D.)

2. Loanhead, N. B
(Dr. Smith, of Lasswade,

in a letter to Dr.

McWilliam.)

3. Hammersmith
(Philip Burrows, Esq., to

Dr. Farre.)

4. Wandsworth ....

(J. Howell, Esq.)

Circumstances related.

Some bedclothes were removed from a poor lodg-

ing-house where a man and two children had died

of Cholera ; some of the bedclothes were removed

to the house of relatives, a man and his wife, both

very aged. They were suddenly seized, and died in

a few hours. The bed on which they slept was
taken to another house, and there two boys, who
slept on it, were seized and died. [No dates are

given, but Dr. Beadle vouches for the accuracy of

the facts.]

A shepherd from the hill country, after being a

short time in a house where a man had died of

Cholera two days previously, went to the house of

his nephew, a mile distant; the next morning was in

collapse from Cholera, and died the same day. The
same evening the nephew was attacked, and next
day died. . On the evening of that day the nephew's
wife was attacked, and in 24 hours died. The bed-

ding of these persons was sent to a woman living a

mile off; she washed the clothes, took the disease

the following day, and died. [All details except

dates given.]

A washerwoman carried on her business at some
distance from her home, in a locality where there

had been many fatal cases of Cholera. She had
also, on the day before her attack, washed and laid

out the body of a woman reported to have died of

the disease. She and her two children, living in

the same room, were attacked and recovered. A
child living in the room below was attacked and
died.

Mrs. S., living in Gbrratt Lane, died of Cholera.

Mrs. B., her daughter, nursed her, and after her

funeral returned home to Ann Street, York Road,

Battersea, taking some clothing of the deceased

Mrs. S. ; the next daj' was seized with Cholera, and

died. The woman who nursed her, and the one

who took her infant, were also attacked, but re-

covered.
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Place and Reporter.

5. Boston

(Walter Clegg, Esq.)

6. Sunderland

(Dr. J. Brown, a note.)

7. Sydenham
(W. Ray, Esq.)

8. Gateshead, Low Fell ...

(Dr. J. Brown.)

9. St. George's Parish, Can-
terbury.

(Dr. Loch^e.)

10. Peckham Lunatic Asy-
lum.

(Dr. Turner.)

11. Wells, Somerset ..

(W. H. Livett, Esq.)

12. Stoke Prior, ne;

Broomsgrove.

(Mr. W. Horton.)

13. Ilford

(Dr. T. K. Chambers.)

14. Preston

(H. Fearnside, M.B.)

15. Notting Hill

(Mr. C. M. Frost.)

16. St. John's Wood ...

(Mr. J. H. Roberts.)

Circumstances related.

On the 2nd December, 1848, a woman and two chil-

dren died of Cholera in Snow Fields, Southwark. The
clothes of the children were sent to Boston for the

use of a third child, living at its grandmother's. The
old lady and the child unpacked the parcel, and
both were attacked with Cholera, and were with

difficulty saved. No other cases in Boston until eight

months afterwards.

The instances "are innumerable." Two examples

are given.

No. i in Table XV.

No. 27

No. 35

A man not resident in the house was employed to

remove a quantity of straw, on which several Cho-

lera patients had lain ; he observed that the smell

was peculiarly offensive, and next day he was at-

tacked with Cholera, but recovered.

No. 49 in Table XV.

No. 62

No. 10 in Table XVI.

The linen of a woman who had died of Cholera

was washed by a woman living in an adjacent street.

On the following day she was attacked by diarrhcea,

and three or four days afterwards had a slight attack

of Cholera.

No case of Cholera was seen or heard of at a
large laundry establishment in the neighbourhood.

And no case of the kind was seen in private fami-

lies. In two reputed instances investigated by Mr.
Frost, the evidence was not satisfactory. Cholera
was prevalent in the immediate neighbourhood of

both cases.

A gentleman died of Cholera. His coachman's
wife, living "at the stable at the bottom of the
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Place anil Reporter,

17. Holyhead
(Mr. W. Walthew, Rev.

C. Williams.)

18. Boddam
(Dr. Jameson and —

Robb, Es(i.)

19. Wakefield Prison

(Messrs. Dunn and Mil-

ner.)

20. Wandsworth and Clap-

ham Union Workhouse.

(Mr. H. Knapp, Master

of the Workhouse.)

21. St. Luke's Hospital ..

(Dr. J. 0. Sutherland.)

22. Exeter

(Dr. Shapter.)

23. Woolwich Hulks .,

(Mr. Dabbs, R.N.)

24. Stockport ..

(Dr. Rayner.)

25. Manchester

(Dr. Ogden.)

26. Drouet's Pauper School,

Tooting.

(Mr. W. J. Kite.)

Circumstances related.

garden," washed his linen, and two days after died
of Cholera. But she had had diarrhoea before she
washed the clothes.

No. 22, in Table XVI.

No. 47, in Table XV.

Of the 27 prisoners attacked in January, 1849,
7 were employed in washing clothes. They had
washed the clothes of Cholera patients. About 25
men were generally employed in the washhouse, so

that they were attacked in the proportion of 1 in

3'5, while the proportion of attacks among the

whole number of prisoners (127) was 1 in 4 '7.

Two laundresses died in August, 1849, and three

who were attacked recovered. [Names, dates, and
ages are given.] Afterwards, all the clothes and
bedding used by Cholera patients were burnt, and
no further case occurred amongst the laundresses.

[Number of laundresses not mentioned.]

Three laundry-maids had severe diarrhoea. [The
cases occurred in the summer season.]

Two other cases of the kind have occurred. fPar-

ticulars of one case given. The woman had been

a day and night in the house of the person who
died of Cholera, and whose clothes she washed.]

The second patient had washed the clothes of the

first, who died, and attributed his disease to their

smell.

Two cases. Of one of the cases no dates are

given ; in the other the woman washed the clothes

at the house where three persons had died of Cho-

lera. A nurse who had attended on a Cholera pa-

tient, who died, took the foul linen home, and buried

them in the dust-bin in the backyard. She was at-

tacked in 48 hours, and died.

A man, removing the bed on which a Cholera pa-

tient had died, took hold of it with his teeth. Three

days afterwards he was attacked with Cholera, and

died.

" Those who were emploj'ed in washing the bed-

clothes, and other articles of the Cholera patients,

did not sufler from diarrhoea or Cholera, The pro-
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Place and Reporter.

27. Leeds

(Mr. G. E. Bearpark.)

28. O.Kford

(Mr. T. Allen.)

29. Brighton ....

(Dr. Ormerod.)

30. Bedford..

(Dr. Dick.)

31. St. Giles and Blooms-

bury Poor House.
(Dr. Eeid.)

32. Haslar Hospital.

(Dr. Wilson.)

33. Royal Hospital, Ply-

mouth.

(Dr. Eae.)

34. University College Hos-

pital.

(Dr. Parkes.)

35. Millbank Prison

(Dr. Baly.)

Circumstances related.

cess of washing occupied several weeks after the

disappearance of Cholera from the establishment.

The sheets, blankets, bedding, and clothes of the

Cholera patients accumulated to such a degree, that

they remained unwashed for weeks; but not a single

person of all who came in contact with them suf-

fered from one symptom of Cholera." " Chloride of

lime in solution was employed at first to the clothes

to be washed, but not a tenth part were in any
manner wetted with the solution."

" A great number of women were employed by
the Sanitary Committee to wash the linen of Cholera

patients generally ; uone were affected."

" At least 50 bundles, containing blankets, cover-

lets, &c., were sent [from the Cholera Hospital] to

be washed at the hospital washhouse. Two women
and a man were employed for several weeks in

washing these things and others from the hospital,

all saturated with evacuations. Not one of these

persons had developed Cholera : all had diarrhoea,

and took medicine." But 16 city policemen, who
never came near the hospital, suffered ecLually.

No. 8, in Table XVI.

No washerwoman who washed the clothes sent

from the hospital was affected with the disease, but

several of them suffered from small pox, of which
there were cases at the same time.

No washerwoman was attacked.

None of the women who washed the foul linen

were attacked.

The washerwomen who washed the clothes and
bedding in which the patients lay, which are com-
monly saturated with the rice-water discharge, did
not suffer even from diarrhcea.

Four women washed the clothes ; none were at-

tacked.

Thirty women were employed in the laundry

;

one who did not wash the dirty linen, but ironed
those which had been washed, was attacked, and
died. Eight other women died who had not been
in the laundry. The whole number of women was
130.
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TABLE XVIII.

Instances of supposed communication of the disease by the

sick to nurses and others in contact with them.

Place and Reporter.

1. Boston

(Mr. Clegg.)

2. Stockport

(Dr. Rayner and Mr. J.

Eayner.)

3. Bolton

(Mr. G. Mallet.)

4. Hackney
(Mr. De Berdt Hovell.)

5. Liverpool

(Mr. Henry Taylor.)

G. Hedon
(Dr. Sandwith.)

Circumstances related.

A traveller passing through Boston (4th August)

was seized with Cholera, and was taken to a lodg-

ing in Warmgate. A nurse residing in the house

took charge of him. On the 6th of August this

woman died of Cholera; the man recovered. These
were the only cases in this populous street.

Sarah Dixon went to Liverpool, September 1st, to

bury her sister, who had died of Cholera there

;

returned to Stockport on September 3rd, was at-

tacked with Cholera on the 4th, was taken home
by her mother to her mother's house, a quarter of a
mile distant, was in collapse, but recovered. Her
mother was attacked on the 11th, and died. The
brother, James Dixon, came from High Water to

see his mother, and was attacked on the 14th.

A man employed on the railway between Bolton

and Wigan (Cholera raging at the latter place,

scarcely commencing at the former) was attacked

with Cholera, and died at his house at Bolton.

His wife and daughter, who nursed him, were both

attacked, and the daughter died. The mother's

seizure occurred two days after the man's death ;

the daughter's three days later. The disease did

not spread, although the locality was unhealthy and
crowded.

A gardener at Upper Clapton went to Wands-
worth to attend the funeral of a relative who had
died there of Cholera, returned home, was attacked

with Cholera, and died. His wife, who nursed him,

was also attacked, and died.

A nurse attended a patient in Great Howard
Street (at the lower part of the town), and on her

return home, near Everton (the higher part of the

town), was seized, and died. The nurse who at-

tended her was also seized, and died. No other

case had occurred previously in that neighbourhood,

and none followed for about a fortnight.

Mrs. N. went from Paul, a village close to the
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Place and Reporter.

7. Wakefield Prison

(Messrs. Dunn and Milner.)

8. Wandsworth and Clap-

ham Union Workhouse.
(Mr. H. Knapp to Dr.

Paris.)

Woolwich Hulks
(Mr. Dabbs.)

10. St. Luke's Hospital ..

(Dr. J. A. Sutherland.)

11. Shrewsbury House of

Industry.

(Dr. H. Johnson.)

12. Shrewsbury
Gaol.

County

13. Lewisham Workhouse
(Mr. J. J. Haycraft.)

14. Drouet's School, Toot-

ing.

(Mr. W. J. Kite.)

Circumstances related.

Humber, to Hedon, two miles off, to nurse her

brother in Cholera ; the next day, after his death,

went to nurse Mrs. B., also at Hedon ; within two
days was attacked herself, was removed to a lodging-

house ; the son of the lodging-house keeper was
attacked the next day, and died. Mrs. N.'s son

removed her back to Paul, was himself attacked

two days afterwards, and died.

Two of the persons attacked were nurses in the

hospital, and one had been in the infirmary under
treatment for itch, and had been in communication,

not with the Cholera patients, but with the nurses

who were in attendance on them. All three re-

covered.

" Three Cholera nurses died of Cholera. Four
others were attacked, and recovered." " In the

earlier visitation (December, 1848, and January,

1849), the patients were kept in wards exclusively

appropriated to Cholera, and there almost every

nurse was attacked. During the later visitation,

the patients were separated, and no nurse was at-

tacked."

Of 47 convicts attacked in 1849, nine (of whom
eight died) "had attended on the sick." Two were
hired nurses (of whom one died). Two guards, not

in attendance on the sick, also died of Cholera.

One man had severe diarrhoea. " The apothecary

had Cholera. The effluvia from the evacuations of

the first patient had a decided effect on him."

" A very healthy woman, employed as nurse, and
attending on the Cholera patients, had the disease,

and died."

" Two of the attendants, who resided out of the

precincts of the prison, had the disease."

Nine cases of well-marked Cholera were admitted.
Seven occurred in inmates of the house, of whom
four were nurses. One of the nurses died ; another
narrowly escaped. The one who died had just at-

tended some severe and fatal cases of choleraic

diarrhoea. All the nurses were affected with Cholera
or diarrhoea. Mr. Haycraft and his brother, who
assisted him, suffered from diarrhoea,

" Three adults of the establishment died of Cho-
lera. Two of these were nurses, the third a house-
maid. Some of the other nurses suffered from a
choleraic disposition."

Z
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Place and Reporter. Circumstances related.

16. Millbank Prison

(Dr. Baly.)

16. Hemel Hempstead
(Mr. R. Newry.)

17. Seaham Harbour
(Dr. J. Brown.)

18. St. Giles's Workhouse
(Dr. Reid and the Sani-

tary Committee's Re-
port.)

19. St. Bartholomew's Hos-
pital.

(Dr. Burrows.)

(Dr. Roupell.)

20. Liverpool Cholera Hos-

pital.

(Dr. Dickenson and Dr.

Burgess.)

Liverpool Workhouse ...

(Mr. Henry Taylor.)

One male attendant on the sick was attacked at

the close of the epidemic, and died. The steward's

wife, who had no intercourse with the prisoners,

and had been absent from the prison during the

height of the epidemic, was attacked a few days
after her return, and died. [The numbers of pri-

soners and officers are given at pp. 177 and 178 of

the Report.]

" The two nurses I employed to attend the Cho-

lera patients removed to the Union House, were
seized most violently, and one died in a few hours."

" The only constant attendants on the sick in the

infirmary," namely, the surgeon and the matron,

both took the disease, and the former died ; whilst

of the general population of the place the mortality

amounted to only one in about 500.

No " Cholera nurse " was attacked. One man,

employed about the sick, and in removing the dead

bodies, was attacked, and died. With this exception

the medical officers and nurses have all escaped.

No large number of patients was collected in one

ward. The}' were distributed amongst the different

wards. In 1832 there was a Cholera Hospital, and
ten of the attendants died.

[The principal facts are given at pages 182 and

183 of the Report.] The following must be added

here :
—" The resident medical officer of St. Bartho-

lomews' Hospital, who was in constant attendance

upon the Cholera patients there, had such repeated

attacks of severe diarrhoea, that he was compelled

to relinquish those duties, and absent himself from

the Hospital. During the same period, the other

resident civil officers, who were not in intercourse

with the Cholera patients, did not suffer." "In
addition to the foregoing facts, several of the most

assiduous clinical clerks, whilst in attendance upon

the Cholera patients, had attacks of diarrhoea."

" The nurse who died in St. Bartholomew's Hos-

pital attributed her seizure to the exhalations from

the bed-linen of a patient whom she had been attend-

ing, €and who died."

" Many of the nurses and ot the messengers, who
carried the Cholera patients from their own houses

to the Cholera Hospital, were seized, iind died."

" Out of 30 healthy inmates of the house, who

took the offices of nurses and messengers to the

Cholera hospitals, 9 died."
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Place and Reporter. Circunckstances related.

21. Torquay, Torbay In-

firmary.

(Mr. W. R. Jolley.)

22. Oxford Cholera Hos-
pital.

(Dr. Kidd.)

23. The Dispensary, Lisson
Grove.

(Dr. Mclntyre.)

24. Sunderland and
neighbourhood.

(Dr. J. Brown.)

its

" We have a small but improving institution,

called the Torbay Infirmary, to which I am attached

as senior medical officer. It is principally used for

out-door patients, and those that are received as

'in-door' for surgical operations. At the time the

Cholera was prevalent, a resolution was carried by
the Governors to admit, exclusively, only those pa-

tients attacked with Cholera."
" In the second week of September, ten days after

the disease appeared, a patient was admitted under
this malady for treatment. Twelve hours after, the

nurse in attendance, without any premonitorj' symp-
toms, was attacked, and died in nine hours. A
second nurse was engaged, and in less than 48
hours she was attacked, and had the disease in the

most vinilent form, went into a complete state of

collapse, was visited by a dozen medical friends,

considered hopeless, but recovered." "A third case

of a nurse in the same institution was attacked
;

she died in a few hours." " A fourth case, the

matron of the institution, whilst attending and as-

sisting, was attacked. Twelve hours after she died,

having had a most virulent attack. It is but just

to remark in this case, that she had been suffering

from slight diarrhoea, but in other respects a healthy
woman." " The fifth case, a young woman from
the country, near Dartmoor, engaged as a nurse,

entered the institution, and in 24 hours was at-

tacked. From the alarm of thus dj'ing, she insisted

on quitting, and was removed about a mile distant ;

she recovered."

" Out of several medical attendants at the Cholera
Hospital in Oxford, of the nurses also, and of those

who cleansed the clothes or bed-furniture of the

Cholera patients, not a single individual was afiFected

with the epidemic."

" Martin (Case XVIII.), who recovered, went
through the disease in the Dispensary accident ward—a not very spacious apartment ; but none of the
other patients, nor any of the attendants or visitors,

took the complaint."

" Mr. Davis, who resides at the
former place" (Wrekenton), " and is medical officer

for Gateshead Union in the district, had a severe
attcick of Cholera during its prevalence, but re-

covered." . . . . " Attacks of the disease are
not rare among medical men; thoy are infinitely

more often attacked than any other class of the
community corresponding with them in number and
station. I know four attacks of medical men in
this neighbourhood during the present epidemic, and_
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Place and Reporter.

25. Plymouth
(Dr. YoDge.)

26. Dowlais

(Mr. J. N. White.)

27. UniversityCollege Hos-
pital.

(Dr. Parkes.)

Circumstances related.

one of these was fatal. Of lawyers in the north of
England, I have known of one only being attacked,

and he had been exposed to contagion."

" In the Cholera hospital temporarily established

here, every nurse was more or less affected with
Cholera."

" At the height of the epidemic, fully half the

population were engaged in attending on, or were in

the habit of visiting the sick ; and it was impossible,

therefore, to draw anj"^ inference on this subject.

They were, doubtless, frequently attacked, but I do
not think in a more than ordinary proportion."

" None of the physicians, 3 in number, resident

medical officers, 5 in number (viz. 1 apothecary,

2 physiciaris'-assistants, and 2 house-surgeons), or

Cholera nurses (viz. 2 head nurses, and 4, or some-

times 6 assistant nurses), were attacked. The apo-

thecary and physicians' assistants were constantly

in contact with the patients; and the house-sur-

geons, from the interest they took in the subject,

were also frequently exposed. In addition tn these

individuals, some of the students bestowed great

attention on the Cholera cases. I am unable to

state the number, which varied, indeed, from day
to day ; but it was not great, as the majority of

the students were out of town for the vacation.

None of these gentlemen were attacked."

"None of the ordinary nurses, porters, orattendants

at University College Hospital, were attacked.

"

" One patient took the disease in hospital. This

person was a woman, whose case will be found

among those already forwarded. She was confined

to bed, and lay at the extreme end of a long female

ward. At the further end of the ward was the

female Cholera ward, and there was a door between
the two rooms which was used by the nurses. The
patient in question had not been into the Cholera

ward, nor had any of the convalescent Cholera

patients been brought at this time into the long

ward. No other patient, male or female, was at-

tacked, except this person. The male Cholera pa-

tients were at this time placed in a room corre-

sponding to the female'Cholera ward, and situated at

the end of a long men's ward. So that the men of

this ward were equally exposed with the women of

the corresponding ward."
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ACCOUNT OF THE ORIGIN OF CHOLERA IN SUN-

DERLAND IN THE YEARS 1848 AND 1849.

BY DB. J. BROWN.

" In -no town in this neighbourhood where I have had an opportunity

of investigating its origin has the epidemic appeared till after the

arrival there from an infected district of persons either ill of the disease

or sickening there immediately after."

(Dr. Brown gives, on authority of Mr. Mordey, the quarantine surgeon,

notices of several cases of Cholera that occurred in the five following ships

—October 1, 1848, the Orb, from Hamburgh ; October 3, the Volant, from

Hamburgh ; October 13, the Roberts, from London ; October 14, the Chasse

Maree, from Nantes ; October 17, the Anne, from Lynn.)

" These were the first cases imported. All quarantine ceased on the

14th of October ; still many ships arriving with sick crews continued to

sail to the upper part of the river." ..." The first unequivocal

case which took place here " (on shore) " occurred in an isolated country

house, large, well-ventilated, and perfectly cleanly ; the only supposable

objection to it as a residence being, that it stood on clayey and undrained

land, and consequently that the adjacent ground was damp in wet

weather*. It was situated about a quarter of a mile from the river, on

its north bank, and about three miles above our bridge. The ships in

quarantine lay in the direction of the house, but no one of them so high

up. The subject of the case was a delicate female recovering from her

accouchement. She had diarrhoea on the 16th of October, for which medi-

cines were prescribed. She was understood to be better for a period

;

but was attacked with vomiting on the 25th, and when her medical

attendants were summoned to her on the 26th, they found her in a state

of hopeless collapse from Cholera ; and she died about five hours after

their arrival." ....
" It is true, that the house was situated at some distance, nearly a

mile, from where the ships lay, but exactly in the direction in which the

prevailing easterly winds would convey any effluvia from the vessels,

without interjacent obstacles to its reaching the house."

The ships " had continued to accumulate in the same part of the river,

and beyond it, up to the period of her attack."

• Dr. Brown subsequently says of this case :—" A lady, certainly under circum-

stances rendering direct intercourse with any one affected with the disease impos-
sible, and any communication with those who had visited the infected very impro-

bable."
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" The next case that occurred, except some on board of ships lying in

the river, was likewise on the north bank of the river, a good deal lower

down than the situation of the last case, but still above the bridge. It took

place in a house belonging to Monkwearmouth Colliery, but not, strictly

speaking, within the colliery, situated immediately over the point of the

river where the Chasse Maree (No. 4 on Mr. Mordey's list of ships in-

fected), on board of which a boy, Francis Mousey, died on the 14th of

October, lay at the time of his death, and where she continued to lie for

some time after. The subject of the case was a collier, 18 years of age.

He sickened on the 5th and died on the 6th of November. The house

in which he lived was not above fifty yards from where the Chasse Maree

lay."_ ....
This case " may have arisen by direct communication with the crew

of the infected vessels, for all quarantine ceased on the 14th of October

:

there is, however, no evidence of such direct communication, and there

is no difficulty in conceiving that some emanation from the infected ves-

sels should reach and infect an inhabitant of a cottage very near that

point of a narrow river at which the vessels lay, and with no intervening

obstacle between the cottage and the river." ....
" On the 17th of the same month" (November, 1848), " another pitman

named Spence, aged about 50, was brought up from his work in the pit ill

of Cholera, and died on the 18th. This person lived in the centre of the

colliery, in one of those long rows of cottages which are built by the

colliery owners, and let to the workmen as part of their wages. It was

certainly at some distance, perhaps two hundred yards, from the residence

of the former man ; but this distance has no bearing on the probability

of proximity between the former man and the present one during the

illness of the first, because persons of the class we are at present speak-

ing of constantly continued at work in spite of the diarrhoea, and did

not quit till collapse compelled them, and the men were workmen in the

same colliery." ....
" The man Spence .... might have received the disease from

the boy, his fellow-workman, in the close atmosphere of the pit. His

house was in the centre of the colliery buildings, much more remote

from the river than the residence of the boy, with its front to the north,

or away from the river, and many buildings interjacent between it and the

river." Twelve days intervened between the attack of the boy and that

of Spence, but " the class of persons in question always dated the disease

from the stage of collapse, not from the initiatory or diarrhoeal stages,

which may last for days." ....
" On the 24th of November, a fatal case occurred on board of the brig

Welcome, opposite Ayre's Quay, on the south side of the river, and nearly

opposite the colliery, so often mentioned, on the north. She arrived here
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on tlie 22iid from London, whence she had sailed on the 16th. The man
sickened on the night of the 23rd, and died at 10 a.m." ....

" On the 26th of November, the disease became so general in the col-

liery as to merit the name of epidemic ; for on that day four sickened,

of whom thi-ee died, and on the following day (27th) eleven sickened, of

whom five died. From this period it continued to prevail in the colliery,

and in its environs, among people connected with it, till the early part

of January, when it totally ceased. In the meantime the town in general

remained exempt from the disease." ....
" That Spence had been the fociis whence these individuals received

the infection, is the most reasonable supposition that the subject

admits." ....
" At intervals (after the epidemic in the colliery), persons ill of the

disease continued to arrive from London, or other places where it pre-

vailed, and again we had an outbreak of Cholera, commencing March
5th of the present year. I cannot, however, connect this outbreak with

any particular case or cases of importation, although many such had

occurred. Its main range was Sunderland parish : that is, the eastern

part of our town on the south side of the river, whereas the preceding

seizure was in the western part on the north side ; so that a mile inter-

vened between the affected localities. It appeared simultaneously in

various parts of the parish, and with such severity that, from the 7th to

the 11th of March, forty-four persons sickened, of whom twenty died,

and on the 12th and 13th twenty-eight persons were attacked, and

twelve died. This epidemic .... commenced on the 5th of March, and

ended on the 6th of April. One hundred and thirty persons perished in

Sunderland parish alone." .... "Prior to this outbreak there had

been the arrival of vessels from infected ports, and the landing of sick from

them into the part of the town where this epidemic especially prevailed,

that part where seafaring persons and their families principally reside.

One such case, and that a fatal one, in the person of a master mariner,

landed sick from London, I visited on the 15th of February, or just

eighteen days before the outbreak, in this very locality, and other cases

occurred seen by other parties. But when /oci of infection become mul-

tiplied in a crowded locality, and the number attacked is considerable, it

is impossible to trace the contamination from individual to individual." ,

.

" From the 6th of April to near the close of June, we enjoyed here a

total exemption from Cholera, .... when on Thursday, the 28th of June,

a sailor of the name of Maynard was landed from a ship from London,

He had suffered from the ordinary symptoms of Cholera on the passage,

and was in the febrile stage when he was landed and conveyed to his

father's house, which was in Bishopwearmouth, immediately behind my
own. He lingered in this stage till Monday, July 2nd, when he died.

The family now consisted of only the father and mother. On Wednes-
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day, July 4th, the mother became afFecterl with diarrhoea, and when she

was first visited on Friday morning, July 6th, by a respectable surgeon

and myself, she was in a state of hopeless collapse, and she died that

night. The father did not take the disease, nor did I hear of any case

apparently derived from the sailor boy, excepting his mother's. But
I speedily heard of cases of Cholera in various parts of the town,

especially among pilots and their families—a class of men very likely

to be brought into proximity with the disease ; and I found on inquiry

that the father of the family first sickened, and then the other members
became affected. At the same time it should be remarked that what

occurred in the case of the sailor boy Maynard was going on in various

parts of the town. Seafaring persons were arriving from London ; some

by ships, others, for greater expedition, by railway, ill of the disease,

and dying shortly after their arrival. Under these circumstances, it

will surprise no one familiar with epidemics and their propagation to

learn that Cholera is at this moment (September, 1849) prevailing

extensively in Sunderland." ....
" The sickening of Mrs. Maynard " (took place) . . "in a clean and

comfortable house, on the 4th July, where there had been no Cholera in

the town for nearly three months, that is, from the 6th April." , . .

" She attended incessantly on her son from the 28th June, the time

when he landed ill of Cholera from London, to the time of his death,

July 2nd, there being no other case of the disease existing in the town

at the time. I can discern no sources of the disease but the body of

her sick son." [Extracts from Dr. Brown's Report, received by the

Cholera Committee of the Royal College of Physicians, on the 8tb

October, 1849.]

[The preceding extracts give the facts. The following contain the

more important of Dr. Brown's remarks on the first indigenous case :—

]

" The most reasonable explanation that the first of this group of

cases admits of appears to me that proposed by Drs. Russell and Barry,

with respect to the outbreak of Cholera at Dantzic in 1831." ....
" It did not reach Dantzic till after the arrival there of ships, some of

them infected, from St. Petersburgh, shortly after which the disease

spread through the former place, although no communication had been

allowed between the crews of the infected vessels and the town. The

best explanation these gentlemen found to offer was, that the emana-

tions from the infected vessels, conveyed by the wind, had spread the

disease through the town."

"In the case of the party first attacked" (at Sunderland), "only

some such explanation is discoverable." . . . .
" That the vessels

were infected is beyond a question, for all had lost at least one, some

more, of their crews; and those acquainted with the diffusion of mabaria,

which, it is well known, is often conveyed at least a league, as in the
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case of the exhalation from Lake Agnano reaching the Conyent of

Camaldules, will haye no difficulty in ttnderstanding how the con-

taminated atmosphere from these vessels, whether the taint be con-

sidered to have proceeded from the bodies of the sick, to have been

engendered by the dirt and foulness within the vessel, or from both

combined, may be wafted by a favourable wind to the distance of a

mile, and there affect a person predisposed by debility to its action.

Whatever may be thought of this view, it must be deemed much more

reasonable and probable than that of an epidemic atmosphere extending

its influence over thousands of square miles, and yet affecting only a

few square feet in the township of Hylton and parish of Bishop-

wearmouth, and two points at the opposite extremities of this vast area—
London and Dundee."

Note.—At page 38, reference is made to the Appendix for particulars

of the visitations of Cholera in Glasgow and Paisley, and for descriptions

of those parts of the same towns most severely visited by the Epidemic,

which it was intended to quote from Dr. Sutherland's Report to the

General Board of Health. But, on further consideration, it has appeared

unnecessary to print here matter which is already before the public. It

is sufficient to state that the passages referred to will be found at pages

34 and 35, 70 and 71, of Dr. Sutherland's Report ; and that some further

valuable information relative to the outbreaks in Dumfries and Glasgow,

communicated by Dr. Barker and Mr. J. M. Adams, is contained in the

ninth volume of the Monthly Journal of Medical Science, at pages

940, 1012, and 1086.
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TO

JOHN AYETON PARIS, M.D., D.C.L., F.R.S.,

PRESIDENT OE THE ROYAIi OOHEGE OE PHYSICIANS OE LONDON.

Sir,

This Report is, from the state of our knowledge,

necessarily fragmentary.

The design has been to set down the principal ascertained

facts, and to draw such conclusions as were possible from

them. It is obviously not intended to be an Essay on the

disease.

The section on treatment contains little that is positive;

its value, if any, lies in removing the obstructions which

prevent a simpler view of the subject ; since having learned

what is useless, we gain a better ground for future success.

The epidemic of 1849 was already declining when this

Report was undertaken ; hence no opportunity was afforded

for original inquiry.

The thanks of the College are due to those Members

of the Profession who favoured the Committee with com-

munications ;—some of which were of great value.

The principal writers in this country and on the Con-

tinent have been consulted, and their statements, when

introduced, generally rendered verhatim.

I have the honour to be, Sm,
Your faithful servant,

William Gull, M.D.

8, Finsbury Square, December, 1853.



CORRIGENDA.

Page 46, in the Table, for Inorganic constituents to 1000 parts of organic, read

Inorganic constituents to 100 parts of organic.

Page 47, in the upper Table the bracket should include only the two upper lines,

thus :
—

Transuded fluid (vo-

1

mited and dejected).
J

Intercellular fluid.

Page 47, the lower Table gives the analysis of Blood Cells.
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CONDITION OF THE BODY AFTER DEATH IN THE COLD

STAGE OF CHOLERA.

Rise of Tempera- DuRtNG the former epidemic, it M^as noted by
ture, &c. several observers, that the icy coldness of the body,

which occurs to so marked a degree in the collapse of cholera, passed

away after death, the surface becoming in some cases actually warm.

No precise thermometrical details were given; the evidence resting

upon the vague impressions received by the hand.

The following cases are tlierefore of more value, since they un-

equivocally prove, by careful measurements, that a rise of tempera-

ture on the- surface of the body after death did occur. In Case 2,

during life the coldness of the surface was very marked, two hours

and a half after death the thermometer indicated 102-12°. In Case 6,

ten minutes before death, the temperature in the axilla Avas 1031°:

five minutes after death it was 104°. In Case 9, twenty-five minutes

after death, the temperature of the uncovered abdomen was 89°

;

forty-five minutes after death it was 90°; and fifty minutes after

deatli it was 91°. Some of the cases are equivocal, as the tempera-

ture was noted at .so long a period before death, that it might after-

wards have risen before death took place :— thus, in Case 5, at a

quarter to five o'clock, p.m., the temperature in the axilla was 99*14°;

death occurred two hours later, and five minutes after deatli, the

u
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temperature in tlio same place was 101 •12°, It is to be observed

that signs of reaction had manifested themselves in this case when

the first observation was made, and hence it is probable, that in the

two hours which elapsed before death, there was a gradual increase

of temperature, accounting for the high degree noted in the second

observation. The same objections cannot be made in Case 7, for it ia

stated that the patient remained collapsed until death.

Where an absolute increase of temperature was not observed, the

length of time during which the body retained its warmth was in

many cases remarkable. In Case 1, five hours before death, the

temperature was 95° in the axilla ; the patient remained in the same

collapsed state, and died half an hour after mid-day ; three hours and

a half after death the temperature in the axilla was 95 "36°, and in the

groin, 97*1 6°, being an increase of nearly half a degree above that noted

during life. In Case 2, the temperature was 101"12°, two hours and

a half after death. In Case 3, the temperature of the room being

75*2°, the body, two hours and a quarter after death, was 98*24° in

the axilla, and 100*4° in the groin. In Case 9, the surface of the

abdomen retained its temperature unaltered for forty-five minutes.

In Case 10, the heat observed at the moment of death was not only

maintained, but an hour afterwards was nearly 2° higher.

Mr. F. W. Barlow, of the Westminster Hospital, recorded the

particulars of a remarkable case of slow cooling of the body after

death in cholera*. It occurred in the practice of Dr. Green, of the

Bristol Infirmary. The patient was a gentleman who was attacked

with the usual symptoms of the epidemic, and died in collapse rather

suddenly, after 15 hours, at 2 a.m., on the 13th of October.

" At 6 A.M.," says Dr. Green, " I saw the body ; the skin was

warm ; limbs not rigid ; features not collapsed. I directed that he

should not be buried until I had seen him again.

" At 6 P.M. I found he had been screwed down in his coffin : the

lid was removed by my du-ection, the body taken out, and found still

warm, and in the same condition as in the moniing. The entire body

and extremities were then closely packed in sawdust.

" Oct. 14th.—Had remained during the night in the sawdust;

the warmth still continued ; there M'as no rigidity; a vein in the arm

was opened, but no blood came.

* Observations on the Condition of the Body after Death from Cholera.

—

Med.

Oazelle, 1850.
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"At 12 at noon, tepid salt and water were injected slowly in a

vein of the arm ; some frothing of the mouth followed ; next power-

ful galvanic shocks were passed from the hack of the neck in the

direction of the heart for half an hour : no other means M^ere used.

" The sawdust was then removed, and the body laid out in the

usual way.

"15th.—Heat less.

" 16th.—Body cool.

" 17th.—Body quite cold; limbs rigid; appearances of decompo-

sition over the abdomen."

" As to the long retention of warmth," says Mr. Barlow, " it will

douhtless have struck the reader that the packing of the body in saw-

dust had, in every probability, much to do with the retention of the

heat. It would be against reason not to conclude so ; and such is

the opinion of Dr. Green, Dr. Wallis, and Mr. Kelson ; such that of

Dr. Alfred Taylor and others to whom I have mentioned the facts of

the case. Still, it seems clear that there was something not a little

uncommon in the temperature of the body, and that the long-continued

heat was far from being altogether owing to the bad non-conductor

wherewith it was surrounded : the corpse, as we see by the account,

had less heat on the 15th, was called 'cool' on the 16th, and not

pronounced quite cold until the 17th, though it was removed from

the sawdust about noon on the 14th. Inferring from Dr. Green's

narration that the face was left uncovered whilst the rest of the body

was completely enveloped in the sawdust, I made inquiry of that

gentleman whether the exposed part did not become more quickly

cold than the rest of the body. Dr. Green says in a note, ' I took

care that the face should be entirely uncovered. The next morning

there was not much, if any, difference between the temperature of

the face and other parts; but on the morning of the 15th the face

was decidedly colder than the rest of the body.' From this we may
gather that the sawdust operated in keeping, or helping to keep, the

body warm : indeed, it could not have done otherwise ; but the

corpse appears to have been very slow in cooling even when there

seemed nothing to prevent its doing so. I asked Dr. Green to inform

me of the circumstances under which the body lay subsequently to

its being removed from the sawdust, of the temperature of the atmo-

sphere meanwhile, &c., and I learn from him that it was laid on a

board, dressed as the dead are usually, and covered with a sheet. No
fire was in the room it lay in. The window was open in the day-

B 2
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time and shut at night. The following was the temperature of the

weather at Bristol in four out of the five days wherein the corpse was

watched:—
Saturday, Oct. 13th, 45°, wind East.

Monday, „ 15th, 45°, „ East.

Tuesday, „ 16th, 47°, „ E.S.E.

Wednesday, „ 17th, 60°, „ W.S.W.

" From hence we may conclude that the body was slow in cooling,

even when by no means unfavourably situated for losing its warmth

quickly, when the temperature was moderately low, the wind being

in the east the while, when the window of the room was open at day-

time, and the body lightly covered."
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RISE OF TBMPJJRATURE AFTER DEATH.
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8 MUSCULAR CONTllACTIONS AFTEll DEATH.

Muscular Amongst the phenomena presented by the body
contractions. after death from Cliolera, are the well-known con-

tractions of the muscles, which often occur to so great an extent,

and last for so long a period, as to excite horror in the ignorant,

and add in such minds a further mystery to this disease. The
muscles affected were principally those of the extremities, but con-

tractions were likewise occasionally observed in all the other voluntary

muscles. These movements varied in extent, from flickerinji and

tremulous undulations in a few fibres, scarcely to be seen or felt, to

contractions sufficiently powerful to move the limbs from their position,

or even to displace the body itself. By a rare coincidence, in which

one or more sets of muscles were simultaneously affected, the results

had sometimes a voluntary character ; thus both arms were in one

case observed to be flexed, and the hands approximated together as

in the attitude of prayer*: in another the eyes opened and moved

slowly downwards: and in a third the right arm was brought over the

cliest and the hand lifted to the throat. We refer these results to

coincidence of contraction in different muscles, and not to any co-

ordinating influence of the nervous centres, not only because such an

explanation is more in accordance with the whole phenomena, and is

in itself sufficient, but because the manner in which the contractions

took place, even when they had such a complex character, was alto-

gether different from the action of voluntary muscles under nervous

stimulus, being either slow and creeping, like the movements visible

in separate fibres under the microscope, or, when more livelj', like the

tvvitchings seen in the muscles of a slaughtered animal.

They began shortly after death, and lasted a variable time, from a

few minutes to two hours, as in a case observed by Mr. Kestevent,

in which the lower jaw was moved at intervals for that period.

Thev were rarely so enduring as this. In the case of a female re-

ported to us by Dr. Parkes, they continued for an hour in the

flexors of the fingers and fore-arm, cadaveric rigidity at the same

time beginning in both knees, and in the elbow of the opposite side,

the temperature of the abdomen continuing as high as 91°.

When not occurring spontaneously, they could still be excited by

percussion or other mechanical stimulus of the fibres.

* Observations on the Muscular Contractions which occasionally happen after

Death fVoin Cholera, by W. F. ]3ark)w, M.ll.C.S.— Gazelle, 1850.

f Supplement to some Observations on the Muscular Contractions, &c., by W. \\

Bailow, M.H.C.S.—i)/e(<. GiueUc, 1850.
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They were more commonly observed in those who died rapidly

of the disease, in the middle period of life, when the muscular

system was vigorous and well-developed, which will, perhaps, account

for their greater frequency in males than in females.

Post-mortem contractions are not peculiar to Cholera. Mr. Barlow

observed such in a case of severe apoplexy, fatal after six hours. In

this case they affected the lower extremities principally, but the

hands were slightly moved once or twee, and the fingers flexed

several times. They lasted for three quarters of an hour, the tem-

pei-ature in the axilla, half an hour after death, being 104°; discern-

ible movements could not be excited by striliing or pricking the

muscles. Dr. Dowler* readily produced contractions by percussion

after death from yellow fever and some other diseases. The muscles

of slaughtered animals are well known to exhibit for a long time

similar contractions.

" We have often," observe Reinliardt and Lenbuscher t " seen con-

ti'actions of individual muscles after death. In one instance they

were remarkable, affecting the muscles of the inner side of the right

thigh, the toes of the same side and the fingers of the left hand.

They continued very active for more tlian a quarter of an hour, and

then gradually lessened Irritation of the skin increased

them, and pressure upon the ulnar nerve, and the nerves of the

axilla, several times produced flexion of the fingers." Briquet and

Mignot|, on the contrary, state that they never saw these movements.

Cadaven'c rigidity often supervened very quickly:
Eigor mortis. . , , , i ,

in one case, mentioned above, it began at the end

of an hour after death. Briquet and Mignot observed it after forty

minutes, and in most cases before two hours had elapsed. Its oc-

curi'ence was not retarded by the high temperature which the body

retained ; in one case being very marked, whilst the temperature in

the axilla was as high as 100-58°.

Rigidity occurred not only at an early period, but lasted from 20

to 40 hours.

Cruveilhier§ says, putrefactive changes were slow.

Changes. ^''^ ^'^ '^'ises where much blood has been lost, and

adds, " in the alimentary canal, on the contrary, de-

• Experimental Eeseaiches on the Post-Morteiu Contractility of tlie Muscles, &c.

N.-W York, 1846.

f Aichiv. fiir Piithulogiscliu Ariatoniic, &:c,, 2t' r, i iiiiil, 1S49, p. 442.

t Op. Citut., p. 395. g Anutoniie Pathologiqin-.
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composition was rapid, as commonly occurs where the digestive organs

are tlie seat of considerable sanguineous congestion."

Most observers confirm the former part of this statement, but with

respect to the intestinal canal the conditions were variable, and often

the contrary of that noted by this great authority. The intestines

containing little more than pure water, and being entirely devoid of

foecal and ammoniacal contents, were certainly not prone, in most

cases, to undergo rapid decomposition.
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MORBID APPEAEANCES IN CHOLERA WHEN DEATH OCCURRED

DURING COLLAPSE.

^
The stomach was pale and generally more or less

distended. It contained tm'bid, mucoid fluid, grey, or

colorless, or tinged of a chocolate, or reddish brown hue, by admixture

with blood. The surface of the mucous membrane was covered with

tenacious mucus, having in some cases a puriform character from the

large admixture of exfoliated epithelium. It was pale in 12 out of

30 cases ; in the others, there was hypersemia, in different degrees,

usually most marked at the greater cul-de-sac and along the greater cur-

vature, either in a continuous arborescent form, from fulness of the

smaller veins, or in irregular patches of punctate redness, occupying

the summits of the rugse, and often accompanied with spots of ecchy-

mosis.

The membrane was generally rather thickened and opake; the

texture firm and the surface mammillated. In 2 cases out of 30

there was some softening at the left end, probably the result of post-

mortem digestion.

In one instance, death having occurred 36 hours after the on-

set of the acute symptoms, there were slight traces of granular

fibrinous exudation (diphtherite), extending along the greater curva-

ture tOAvards the pylorus. In 4 cases the solitary glands are

stated to have been enlarged ; in 2 they were seen near the cardia

and termination of the oesophagus, and in 2 near the pylorus. At
this part also the membrane was occasionally dotted over with small

pits, probably produced by the bursting of these glands from serous

effusion into their cavities, a result, as will hereafter be seen, fre-

quently observed in the solitary glands of the small intestines.

According to Reinhardt and Leubuscher *, " after death in the cold

stage, the mucous membrane of the stomach commonly presented

patches of hyperaemia more or less extensive, sometimes with eccliy-

mosis. The fundus was their usual scat, but they also frequently

occurred at the pylorus, or Avere uniformly diffused over the whole

surface. The glands were sometimes unaffected, but not rarely they

* Archiv. fiir Pathologische Anatomic, &c., 2ter Band, p. 492, 1849.
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were swollen. The surface of the membrane was almost constantly

covered with a thick layer of tenacious mucus, for the most part of a

whitish color, hut sometimes reddish brown or blackish brown, from

the effusion of blood."

Briquet and Mignot* of La Charite write as follows :

—

" The state of the stomach is mentioned in 32 cases. In most

instances it was much distended, and seemed to have lost its con-

tractile power (?). In 7 cases there was general pulpy softening,

and in 10 others the softening was limited to the greater cul-de-sac.

In no instance," say they, " did we observe traces of gelatiniform

softening (from digestion ?)."

" In 1 1 cases there was general aborescent venous injection, in 5

this was intense, in 6 slight. In 3 there were numerous patches

of a bright punctate redness, giving the membrane the appearance of

crimson velvet. The hyperaemia was limited to the greater curva-

ture in 8 cases, and in 2 to the pylorus."

Dr. Leudet, who, as an Interne under Louis, had extensive op-

portunities, at the Hotel Dieu, of studying the morbid anatomy of

cholera, and who favored us with a record of his observations, gives

the results of 91 post-mortem examinations. In speaking of the

state of the stomach he says :
—" In most cases, the stomach was

healthy, its color varied from a white to a reddish bro\TO at the

greater cul-de-sac. In 9 cases there was general softening of the

mucous membrane ; when observed in others this change was limited

to the cardiac end. Patches of punctate injection were very rare.

Enlargement of the gastric glands (solitary ?) seemed to be the ex-

ception. The reaction of the mucous membrane was always either

neutral or acid."

PirogofFt gives a plate (Tab. xii) of a very remarkable appearance

of the stomach, produced by the exudation of large masses of granu-

lar amorphous matter on the surface of the highly vascular and

ecchymosed mucous membrane. He. terms it a rare form of diph-

therite, and adds that he observed such a condition but twice. It

appears to be an extreme instance of that change which was apt to

occur in the mucous membranes, in cholera, wherever the hypersemia

was intense and long continued. According to this observer, " the

stomach was affected by the cholera process in a much less degree

* Traite Pratique et Analj'tique du Cholera Morbus, p. 399.

f Aiiatoniie Pathologique du Cholera Morbus, par N. Pirogoff, Alias.
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than the intestines, and less frequently than the lungs and hrain (!),

at least so far as regarded morhid alterations of tissue."

Pharynx and The state of the oesophagus and pharynx is not

CEsophagus. generally mentioned in the communications we re-

ceived. In one case, fatal after 12 hours of acute symptoms, we

ohserved that the lower part of the oesophagus was deprived of its

epithelium.

The state of these parts is described by Reinhardt and Leuhuscher *

thus : " In the first (algide) stage we several times found the mucous

membrane of the pharynx and oesophagus in a state of intense hyper-

semia. The lower part of the oesophagus was principally affected

:

the hypersemic and ecchymosed membrane being not unfrequently

denuded of its epithelium, especially along the ridges of the longitu-

dinal folds."

Briquet and Mignott examined the oesophagus in 11 instances,

—

in 4 it presented a general hut moderate degree of rose-colored

injection, and in one there was intense congestion throughout the

lower third. In most cases the surface was dry; in one it was

covered by a white pultaceous substance.

According to Leudet, " The pharynx and oesophagus were con-

stantly covered with a soft pulpy detritus (exfoliated epithelium?).

In one instance only was there a development of the follicles.

Peritoneum
'^^^ small intestines had generally externally a pink

or rose tint from hypereemia of the portal venous

system. In some instances they had a remarkably dark color, the

venous trunks being large and full of pitchy blood. The different

tints soon changed upon exposure to the air.

In most of the reports received, no note is made of the state of

the peritoneal surface : in some it is stated to have been rather drier

than natural, and covered with a slight layer of a tenacious mucoid

secretion.

Briquet and Mignot X, in their report, state that " The peritoneum

was carefully examined in 32 cases. In 11 there was universal

and intense injection of the small capillary veins of the sub-

epithelial cellular tissue. In the other cases the same condition

existed, but in a less degree. It was in general most marked on

the depending surface of the intestines, and on the organs contained

in the pelvis, and especially on the genital organs of the female."

They many times noticed along the convexity of the intestinal con-

• Op. Citat., p. 492. t Op. Oitat., p. 399. + Ibid., p. 398.
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volutions, red stripes and patches in wliicli tlie injection was greater

than at other parts; this hyperajmia being, according to them,

nothing more than an intense degree of the same venous engorge-

ment which existed elsewhere. " There were no traces of inflam-

matory action. In 5 cases, a drachm or two of yellow serum was

found in the cavity of the peritoneum ; but in no instance fibrinous

exudation. The surface of the membrane was frequently covered by

a thin layer of a semi-solid glutinous matter, which caused the con-

volutions to adhere slightly together. It Avas not great on the other

serous membranes, and where it existed had not the importance

some observers Jiave attributed to it."

In one case noted by these authors, in which death occurred after

reaction, with symptoms of inflammation of the brain, the peritoneal

surface of the small intestine was covered with numerous small

crystals, probably of the ammoniaco-magnesian phosphate. The in-

testine was scarcely at all injected, and contained a greyish rice-water

fluid.

Virchow (" Medicin. Reform," No. 12) says, "The surface of the

peritoneum was constantly found covered with an adhesive fluid of

a yellow colour having a pungent sour smell, and -commonly an acid

reaction; by rubbing it between the fingers a>o]ather was formed like

that produced by a concenti'ated solution of albumen."

According to Leudet, " The digestive tube was covered externally

with a glutinous matter readily adhering to the finger. This exuda-

tion was principally observed in persons who died during the cold

stage, and was generally absent where the patients had sunk in the

more advanced periods of the disease.^'

Small ^^^^ coats of the small intestine were thickened and

Intestines. pulpy from oedema of the mucous membrane and sub-

mucous tissue. The duodenum and ileum were more commonly

afi^ected, and to a greater extent than the jejunum. In some in-

stances the mucous membrane was pale throughout, in others the

lower part of the ileum only, or the duodenum only was hyperaeniic.

The vascularity of the mucous membrane presented itself under

two conditions, as miiform arborescent venous injection, afl^ecting

large tracts of the intestine, particularly the lower part of the ileum
;

or as patches of variable extent, in which the redness was punctate,

and of a bright color, frequently with spots of ecch\Tnosis and an

exudation of tenacious bloody mucus.

The villi were also swollen and prominent from OBdemn, especially
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throughout the jejunum. Their appearance and the condition of the

epithelium covering them was minutely described by Bbhm* during

the last epidemic in 1832-33. According to his observations the villi

had sometimes a swollen and rounded appearance, from the presence

of fluid enclosed beneath the loosened yet partly-adherent epithelium

;

but more frequently they were quite denuded, or with only here and

there a solitary cell upon their surface, indicating the previous dis-

position of the epithelium, and rendering more obvious the change

that had taken place.

Upon the surface and into the tissue of the mucous membrane,

where the morbid process was most intense, as shown by the vascular

injection and ecchymosis, there was sometimes observed an effusion

of a yellowish finely-granular fibrinous matter, such as occurs in

ordinary diphtherite. The textures thus afiected subsequently under-

went a gradual process of disintegration, leaving an irregularly-

abraded surface, often rendered more distinct by a stain of color

from the contents of the intestine. The lower part of the ileum was

most commonly thus affected, but occasionally the pharynx, the

oesophagus, as well as the stomach and the other parts of the in-

testinal tract, were the seat of similar changes.

In the majority of cases, the affection of the villous surface

did not pass beyond the stage of congestion, ecchymosis, and

oedema of tissue, with exfoliation of epithelium, the granular

fibrinous or diphtheritic exudation described above, being by no

means common or extensive ; it is, however, probable that, without

careful observation, the minor degrees of it might have been over-

looked, from the mucoid and turbid character of the contents of the

intestine, and there is the more reason to suppose that this was the

case, since the German pathologists, whose investigations are cha-

racterized by the greatest care, found it more frequently than it was

observed, either in this country or in France. Thus, Reinhardt and

Leubuschert state that, " in the ileum, and particularly in the lower

part of it, the villi were often infiltrated with a finely-granular sub-

stance, consisting of oil globules and protein e molecules, frequently to

so great an extent as to be quite opaque. We leave it undetermined

whether the substance was chyle only, or in part an effusion of finely-

granular exudation into the tissue of the villi. We have sometimes

seen in those who have died in the algide stage, large patches of the

* Die Kranko darmschleiinhaut in der Asiatischcn Cholera. Bcrlirij 1838.

t Op. Citat., p. 482.
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nilicous membrane of tlie lower part of the ileum infiltrated with a

solid, whitish, amorphous exudation, which occupied the superficial

layers of the membrane, and so far encroached upon and enclosed

the villi that they were no longer distinguishable."

Virchow* directed particular attention to these diplitheritic effusions,

and to the subsequent necrosis of the tissues in wliich they occurred.

They were not observed by Briquet and Mignot ; and M. Leudet, in

his communication to us, says, " I have looked in vain, in the coats

of the intestine, for that particular effusion described by the patho-

logical anatomists of Berlin."

The villi of the duodenum were in several instances whitish and

opaque, from a collection of oil globules in their interior. This

appearance was first noted by Bohm ; it is an unimportant as well as

infrequent change.

The further morbid appearances of the small intestines are thns

described by the German and the French pathologists. According to

Reinhardt and Leubuschert, "the mucous membrane of the small

intestines was constantly of a rose tint, depending upon a fulness

of the smaller veins. This venous hypersemia extended for the mo.st

part over the whole length of the small intestines, gradually in-

creasing from the duodenum to the coecum, being most marked in

the lower part of the ileum. Together \\ni\i this less marked

and more venous enojoro-ement we almost alwavs found intense

capillary hypersemia, distinguishable from the former by the brightness

of its tint, and associated with more or less extensive ecchymosis

into the tissue of the mucous membrane. This capillary injection

was sometimes limited to a few spots of the large and small in-

testine, and to this extent was always present ; but sometimes the

mucous membrane, especially in the ileum, was, for several feet, of a

bright scarlet color, from extreme capillary congestion, and extravasa-

tion of blood.

" The tissue of the mucous membrane was infiltrated with serous

exudation, the folds (valvulse conniventes) were enlarged and

swollen, and the villi often appeared distended and prominent as

at the time of active digestion."

Out of 32 cases, examined by Briquet and Mignot J, in 11 the

mucous membrane of the jejunum was of a violet color, depending

upon congestion of the vascular rete of the submucous tissue (?).

This congestion, which was also apparent from the peritoneal surface,

• Medicinisclic Reform, No. 19. f Op- Cit., p. 480. t Op. Citat., p. 401.



MEMBRANE OF THE SMALL INTESTINES. 17

had its seat in the capillary veins, from which it could be traced,

step by step, to the principal mesenteric trunks. In 5 other cases

the same condition existed, but in a less intense degree ; the vascular

ramifications larger and less crowded, leaving the intestine of its

natural color in their interstices. Conjointly with these traces of

venous engorgement, in 10 instances (one-third), we found isolated

patches of injection having a decidedly inflammatory character (?). The

redness was in strise, and in points of a vermillion tint, becoming more

distinct by washing and pressure. In many cases the mucous mem-
brane was stained by the sanguinolent fluid in which it was bathed.

In the 16 remaining cases the valvular portion of the intestine (je-

junum) was of a remarkable whiteness, marked only by some larger

vascular ramifications.

In 22 cases (out of 32) there was venous congestion of the

mucous membrane of the ileum throughout its whole length; being

most marked near the ileo-colic valve. In four -fifths of the cases,

together with this venous engorgement, there Avere scattered patches

of punctate, inflammatory (?), injection. In three cases the inflamma-

tory (?) congestion was alone apparent.

" The coats of the intestines, gorged by this afilux of fluid to them

and infiltrated by an endosmosis of their contents, presented an

increased thickness of their walls, and gave a remarkable feeling of

softness to the touch. This condition was most marked on the pro-

minent parts of the valvulse conniventes. It was present in almost

every case, particularly when the disease was fatal in the algide

stage."

M. Leudet says, " The color of the mucous membrane of the small

intestine, was carefully noted in 33 cases in which death occurred in

the algide stage." The following Table gives the results:

—

Mucous Membrane pale throughout . . . . . 10

„ „ pale rose tint ..... 4

„ „ uniform reddish grey .... 2

„ „ yellowish white ..... 3

„ „ pale superiorly, and rose tint below . 3

„ ,,
white, with livid patches ... 5

„ „ rose tint, with violet patches ... 4,

„ ,, red above, violet below.... 1

„ „ spots of very dark color.... ]

Glands of the The glandular structures were the seat of changes
mall Intestines, similar to those observed in the mucous membrane

c
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itself. The solitary glands were almost universally distinct, espe-

cially in the lower ])art of the ileum ; their prominence and general if

increase of size being for the most part due to the oedematoiis state

of the tissues in which they were contained. When they had acquired

a considerable size they more commonly appeared as compact firm

grains; in this state the enlargement depended upon an infiltration of a

solid granular fibrinous exudation, which was not confined to the glan-

dular structures, but extended more or less into the surroundinj: tissue.

The fluid evacuated from the follicles by puncture contained merely

the normal glandular elements, namely, cells, nuclei, and granules.

The solitary glands were prominent in 31 instances out of 32

examined by Briquet and Mignot. In 24- they were pale and trans-

lucent ; in 7 slightly roseate. In an infant a fortnight old, the

attack being very acute, the intestines presented numerous agmiuated

patches, but the solitary glands were not visible.

Amongst the cases tabulated and appended to this report is one

of a man aged 25, who died after 21 hours of severe symptoms. On
examination the solitary glands were scarcely visible, even at the «

lower end of the ileum. Such exceptions were rare, and in favor of

the general agreement on this point, we may add the following

table from M. Leudet's communication :

—

" Seat of the Follicular Enlargement in the Small Intestines in

the Algide Stage."

Throughout the small intestines . . 2 cases.

In the inferior f . . . . 5 55

55 55
1

a • • • . 4.
55

55 5'
i

. . . . 13 55

55 55
1
4 • • • . 2 55

i
. 1

55 55 3 • •
• 51

'5 55
1

n ' '
' . 2 55

Close to the valvo only . 4 55

Scarcely visih le. . 1 55

Not visible . 1 55

Dr. Gairdner*, in his report on tlie morbid appearances in 89 cases

of cholera, says, " The most frequent of all the abnormal conditions

of the mucous membranes, was the prominence of the intestinal

glands, both of the aggregated and solitary, but especially of the latter.

This condition, the ' psorenterie ' of some French writers, was found

in about two-thirds of the cases."

• Monthly Journal of Medical Science, Jnl.v, 1849.
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Pirogoff* gives several illustrations of the appearances presented by

these structures. In one case, fatal in the algiile stage (Plate V a),

they were surrounded by an areola of a bright red color, and their

summits were yellowish from effusion of pus. This form of the

disease, he designates cholera dysentery.

The duodenum was the seat of great hypersemia in the algide

stage, and the glands situated in this division of the intestines were

often much enlarged. Instances fell under our notice where this en-

largement was very remarkable, and was the more striking, inasmuch

as the glandular structures of this division of the intestines are rarely

so much affected in any other disease. Reinhardt and Leubuscher

state, as the result of their observations, that in the duodenum
" Brunner's glands were sometimes swollen, and on microscopical

examination the achii were more opaque than usual, containing besides

their normal cells and nuclei, a greater or less quantity of a finelv-

granular molecular substance."

The patches The changes in the patches of Peyer were similar to

of Peyer. those occurring in the villous surface of the mucous

membrane generally, and in the solitary glands. They were often

thickened and prominent from infiltration of serous fluid, and the

included glands, when visible, presented the conditions found in the

solitary glands of the mucous membrane elsewhere. There is no

evidence that the}' were the seat of morbid changes, peculiar to them

in kind or degree. They were in some instances more hypersemic

than the other parts of the intestine, but more frequently, by their

opacity and paleness, they contrasted with the dark color of the sur-

rounding membrane. Both these conditions were occasionallj' found

in adjacent parts of the same intestine. The appearances presented

by these structures are thus described by Reinhardt and Leubuscher t:
" The patches of Peyer were almost constantly altered and most re-

markably so in the lower part of the ileum, immediately above the

ileo-coecal valve ; sometimes they were the seat of intense capillaiy

hypersemia, which either included the whole group or only a part.

More commonly such hypertemia did not exist, and the patches

were remarkable for their whiteness. In many cases, we observed

a more or less prominent swelling of the separate follicles, with-

out thickening of the intervening mucous membrane. The patches

had then a gi-anular appearance, and the separate follicles could be

* Anatomic Pathologiquc du Cholera Morbus. Athis, St. Petersburg, 1849.

t Op. Citat., p. 484.

c 2
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distinguislied. Tlicse had undergone the same changes as tlie soli-

tary glands. More commonly there was found a modenite infil-

tration of the two structures of the patches (glands and mucous

membrane), with a white solid exudation, which, as Biilim has

])articularly dcsci'ibcd, extended to different depths into the sub-

mucous cellular tissue. The patches then formed more or less pro-

minent areas, of a round, elongated, or irregular form. The surface

was in general smooth, but sometimes the mucous membrane was

raised into folds and rounded masses. The exudation in all these

cases was solid, and appeared under the microscope, as an amorphous

finely-granular mass, becoming transparent under the action of

acetic acid and alkalies." These authors also describe a reticulated

appearance which they attribute in some cases, as Virchow* does in

all, to a post-mortem imbibition of fluid into the cavity of the glands,

leading to their rupture. They, however, express their belief that

this explanation will not universally apply, and that occasionally such

reticulation is the result of loss of substance and infiltration of the

textures during life.

Briquet and Mignott, in their report, write as follows:—"The
patches of Peyer were observed in the valvular portion (jejunum), of

the intestine, in 17 cases out of 32 ; of these 17, in 15 they were

greyish, pale, and prominent, but to a less degree than those situated at

the termination of the ileum ; in the other two cases they wei e sliglitlv

reddened. In the non-valvular portion (ileum), in the same subjects,

Peyer's patches were noted in 31 instances. In 20 they were grey

and pale, in 8 reddened by the sanguinolent fluid in contact with

them, or by slight injection. In 3 they were ulcerated." Of these

latter, one had phthisis, one was attacked with cholera whilst

laboring under typhoid fever, and the other had had fever six weeks

previously, and died of cholera in the stage of convalescence."

M. Leudet gives the following table :

—

Development of Peyer's Patches, in the A Igide Stage.

In the inferior f of small intestine 5 cases.

i 4

^ 3

55 55 \ • • • 2 ,,

Near the valve . . . . G ,,

20

* Medicinische Heform, No. 10. f Op. Citat., p. 405.
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He also adds, " The patches of Peyer were white and prominent,

but never ulcerated, and without any such affection of the submucous

cellular tissue as occurs in typhoid fever. The mucous membrane

often appeared thickened and soft, especially inferiorly, where it had

au uneven granular aspect from enlarged and confluent follicles."

The lesions of tlie mucous membrane of the intestines in cholera,

are thus described by Virchow ("Medicin. Reform," Nos. 10 and 12).

His observations extended over 1 20 cases. " The changes in the in-

testines consist essentially in a uniform affection of the whole mucous

membrane, and not of the intestinal glands. The solitary glands are

indeed for the most part affected, and sometimes Peyer's likewise,

but neither of them so constantly as the mucous membrane. As

regards the bursting of the follicles of Peyer's patches, it would

appear, that this is merely a post-mortem phenomenon, since it is not

seen when the examination is made soon after death, and it may be

produced artificially by laying the intestine in water. It depends

upon an imbibition of fluid into the cavities of the follicles and a

maceration of their walls. The changes in the mucous membrane

are similar to those produced by the different gradations of catarrhal

and diphtheritic inflammation. The latter begins with intense hyper-

semia, which is quickly followed by extravasation into the tissue of

the gut, and into its cavity (hence the bloody stools)
;
subsequently

there follows an exudation into the superficial layers of the mucous

membrane, at first small in quantity and of a gi-eyish white color,

but becoming more opaque as it augments, and acquiring a yellowish

tint by the imbibition of bile. Examined microscopically it appears

as a granular amorphous deposit in the cellular tissue. The parts

thus affected soon begin to undergo disorganization, leaving an eroded

or superficially-ulcerated surface. The best examples of it were

found in the lower part of the small intestine, sometimes extending

from four to six feet." This observer states, that " the diphtheritic

inflammation of the intestinal mucous membrane was not always

equally frequent or equally extensive. It reached its greatest inten-

sity (in the Berlin epidemic) in the first week of September (3rd-

10th), then it almost entirely disappeared, and again towards the

end of the epidemic showed itself in isolated spots, particularly affect-

ing the large intestine."

Mesenteric In 34< examinations after deatli in the algide stage.
Glands. the results of which are given in the tabulated report,

in 23 the mesenteric glands are not named, in 5 they are stated to have



22 MORBID APPEAUANCES JN

been small, pale, and bloodless, in 3 small and reddish, from which it

may be concluded that in 31 no obvious morbid changes existed, in

the remaining three cases they are thus desci ibed : in one, " not en-

larged, but congested and ecchymosed in the second, " large, some

of them containing pftltaceous substance, not injected ;" and in the

third, " large and white."

According to Virchow*, " the mesenteric glandswere always affected,

for the cases where a change was not very obvious may be referred to

special conditions. The lesion consisted in a moderate hj'persemia,

followed by an infiltration into the gland of a whitish gi-anular exuda-

tion, which subsequently invaded its whole substance, giving it,'on

section, a whitish, homogeneous, smooth appearance, as Griiber re-

marks, like the milt of a herring. This was quite characteristic, espe-

cially as the glands principally affected were those belonging to the

duodenum. In old persons, whose tissues in general are less suscep-

tible of distension and swelling, and in all persons where the mesen-

tery contained much fat, this appearance Avas less marked or alto-

gether absent."

Keinhardt and Leubuschert write as folloAvs :
—" The mesenteric

glands appeared more or less swollen. They were either of a reddish

grey color, and rather acutely hypersemic ; or more commonly pale or

yellowish white. The loss of color generally began at the periphery

and extended inwards towards the centre. In the glands entirely

without color a microscopical examination discovered a large quantity

of fine molecules, in addition to the normal and unchanged parenchyma

—and lymph corpuscles."

Briquet and Mignot J say no more than this :
" the mesenteric glands,

so far as we observed, always appeared white and without increase

size.

PirogoflP gives two plates (Tab. i. a. fig. 3; Tab. ii. fig. 2) ex-

hibiting a remarkable enlargement of the mesenteric glands of the

ileum. In one they are pale, in the other greatly injected, the

adjacent portion of the intestine being of a dark color from venous

engorgement, and Peyer's patches and the solitary glands prominent.

The large intestine was more rarelv affected with
Large intestine.

i i • i ^ ' ^^\

hypersemia and eccnymosis than the small intestme.

In many instances it presented nothing abnormal beyond a greater

distinctness of the solitary glands. The following table gives the re-

sult of 34 cases.

» Med. Ref., No. 10. t Op. Citat., p. 491. t Op. Citat., p. 399.



THE LARGE INTESTINE. 23

No traces of liypersemia . . . . . .24-

Slight traces ........ 4<

Sliglit traces with spots of ecchyniosis . . .3
Intense venous engorgement of coecum . . .3

The mucous membrane was often rather pulpy and thickened

((Edematous), but much less so than in the jejunum or ileum. In one

instance, where the acute symptoms had lasted 63 hours, and the

patient died in asphyxia with partial reaction, there was, in the de-

scending colon and rectum, extensive and irregular superficial ulcera-

tion with vascular injection of the edges, probably the result of diphthe-

ritic exudation. In a second case, fatal in collapse at the beginning

of the fourth day, there was slight granular exudation and patches of

punctate injection in the transverse and descending colon; and super-

ficial ulceration to a limited extent near the sigmoid flexure, leaving

the solitary glands unaffected and spreading around them. In two

others there were a few minute ulcers in the rectum.

The solitary ^^^J cases were the solitary glands

glands. prominent throughout the whole extent of the large

intestine ; in 1 1 others they were slightly enlarged about the coecum

and ascending colon. They were often translucent from distension

of their cavities with serous fluid; sometimes this distension had been

followed by rupture, producing an appearance of small rounded

ulcerations.

After recording the morbid appearances In the small intestine,

Reinhardt and Leubuscher* continue thus :
—" The veins of the larse

intestine were commonly congested, not, however, equally so over the

whole surface as in the ileum, but rather in isolated patches. The
coecum and rectum were the parts more particularly aff"ected." They
add (page 485), "In the majority of cases we found the solitary

glands enlarged, but not so constantly, nor to so marked a degree as in

the small intestine. They were round, more or less strongly promi-

nent elevations, from the size of a millet seed to that of a hemp seed,

sometimes surrounded by a circle of injected vessels, and very com-

monly marked at a point corresponding to their orifice, with a dark

spot, which depended upon extravasated and altered blood. In certain

cases the superficial layer of mucous membrane on the prominent part

of the glands had exfoliated, producing a cup-shaped or lenticular de-

* Op. Citat., p. 480.
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pression, but entire destruction of tliem in this stage was never

observed."

Briquet and Mignot* report as follows: " The large intestine was

the seat of general venous congestion in 9 cases (out of 32 examined),

in only half of these was it very intense. In 4 it was limited to

some points of the mucous membrane, and had the characters of

inflammation. For the most part the mucous membrane was pale and

very coarsely congested.

" In half the cases there was an abnormal prominence of the

crypts (solitary glands). In 3 the mucous membrane was obviously

softened.

" In no instance was there gangrene, or any appearance which in

the least resembled such a change, although certain authors, and espe-

cially M. Bouillaud, mention that they have sometimes met with it in

their dissections."

M. Leudet writes as follows :
" The lesions of the large intestine

were less frequent than those of the small intestine. The mucous

membrane was generally pale, or, when reddened, it was in patcbes.

The folhcles were enlarged in 11 cases out of 38, and sometimes

ulcerated."

The following table exhibits the general results of his examinations.

Color of the mucous membrane of tJie large intestine.

Universally pale , . . . . .22 cases.

Uniform pale rose .

Pale with rose patches

Pale vdth violet patches

Pale with black spots

Eed with violet patches

2

2

5

3

1

Pirogoff mentions " a peculiar affection of the mucous membrane

of the large intestine, principally of tbe descending colon, sigmoid

flexure, and rectum;" illustrations of which are given in his fifth

plate. It consists in a large extravasation of blood into the mucous

membrane and submucous tissue, leading to gangrene. As the eschars

separate during the period of reaction, the muscular coat is exposed,

leaving irregular ulcerations. The morbid changes in these cases

were remarkably rapid, and more frequent where diarrhoea of some

days' standing had preceded the development of the algide stage.

V Op. Citat., p. 408.
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_ . The nreneral appearance of the evacuations in cholera
Evacuations. .

°

IS well known.

Then- reaction was alkaline or neutral.

The specific gravity of the clear fluid left after the subsidence of

the flocculi was from 1006 to 1010; rarely higher than tliis.

No cliange, or only a slight opalescence, was produced by boihng.

The mean of six observations, the details of which are given by

Dr. Parkes*, is as follows:

—

Water 987-95

Solids 12-05

1000-

The solids consisted of

—

Organic matter and insoluble salts (earthy phosphates) 3-9

Soluble salts (chlorides, phosphates, and sulphates of

soda and potash) . . . . . 8*1

12-

The amount of organic matter varied witb the stage of the disease,

being at a minimum in the large effusions of the algide stage, and

greatest as the symptoms of reaction set in.

Dr. Dundas Thomson t gives a table of three analyses of cholera

evacuations, in which the quantity of the organic matter was much

beyond the mean amount stated above, viz.

—

Sp. ffrav. Organic matter. Salts. Water.

Case D 1021 .59- . . 8* . . 933-

„ E 1010 . 20-98 . . 7-35 . . 971-G7

„ K . 52-5 . . . . 947-5

In case D the supernatant fluid, when exposed to a temperature

of 212°, " coagulated into a mass in a manner corresponding with the

serum of the blood, and yielded a similar odour ; thus exhibiting the

presence of a large amount of albumen." It was, however, very rare

that the effused fluids carried off" so large an amount of organic matter.

The alkalinity of the fluid, and probably also the physical con-

dition of the albumen, allied more to albuminose, prevented its

ready recognition by heat ; yet that the principal part of the organic

* On the Intestinal Discharges in Cholera, London Journal of Medicine, 1849.

I Medico-Chir. Transact., vol. xxxiii. p. 83.
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matters thrown out was albumen, or allied to it, is slioivn by iLe fact

stated by Dr. Thomson that, " on evaporation in vacuo, a yellow

residue was obtained, which, on being treated with water, vielded a

solution coagulating on boiling, and by the addition of" acids; and

usually," he adds, " the fluids as evacuated, when allowed to settle,

yielded by boiling, or, on the addition of an acid, distinct evidence of

the presence of albumen."

Dr. Parkes* particularly noted the small amount of the so-called

extractives, or incoagulable organic substances thrown out in cholera,

a circumstance which seems to indicate a suspension of the proper

excreting function of the mucous membrane during the algide stage.

This observation is important as bearing upon the pathology of the

disease. The following table, given by him, exhibits the amount

of extractive matter, albumen, and salts in the cholera fluid.

Period of the disease in wliich
tlie stool was passed.

Sp. Grav.
Albumen

in
1000 parts.

Extractives
in

1000 parts.

Soluble
Salts in

1000 parts.

Total
Solids in
1000 parts.

Diarrhosal period 1012-9 0-466 3-846 9-04 13-9

0-29 6-82 5-99 13-1

Early algide stage 1009- 2-4 1-27 10-98 14-65

Developed and intense al-

gide stage 1009-5 1-18 •55 9-14 10-87
2-186 7-52 9-706

Developed and moderate
1008-3 027 2-33 8-33 10-83
1005-8 3-2 6-827 8-947

Commencement of reaction 1014- 20-84 6-34 27-18
1008-91 1-48 6-055 9-085 16-62

1017-83 0-855 17-355 18-21

not 4-589 3-881 847
woighable

He further adds, "As in the algide stage, the excretion of the ex-

tractives is arrested, so also in great measure is that of the earthy

phosphates which are thrown out so largely by the healthy intestinal

surface. In some cases there has been hardly a trace of the phos-

phate of lime ; in others it has existed in diminished quantity. In

no case has it nearly equalled the healthy standard or approached to

the excessive increase which occurs in the stools of t3'phoid fever."

• On Intestinal Discharges, &c., London Journal of Medicine, p. 134.
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Occasionally the cliolera dejections became of a pink or rose tini^

when nitric acid was added in small quantity (Schmidt, Parkes), a re-

sult probably due to the presence of biliary matter.

Both Schmidt and Garrod agree upon the ahsence of urea from

cholera fluid. According to the foi'mer, this is owing to its rapid

decomposition into carbonate of ammonia, the presence of which often

produces slight effervescence when nitric acid is added.

In one analysis very faint traces of uric acid were observed by

Garrod, but in general no indication of its presence could he made

out.

Three complete analyses of the soluble salts, taken from Dr.

Parkes's paper, give the following results :

—

1st. 2na. 3rd. Mean.

Chlorides of Sodium . 1 f4.-013

T> . •
5-188

„ Potassium ) ( •791

Phosphate of Soda . 1-059 '326 1-80 1-061

Other Salts, with Car-

bonate and Sulphate \ 2-893 3-20 1-602 2-565

of Soda ....

2-938 4-31

9-140 8-33 6-34 7-936

For comparison, Ave subjoin the following table of the proportions

in which these soluble salts normally exist in the blood itself :

—

Blood. Cholera Fluid.

Chlorides of Sodium and Potas.sium . . 5-95 4-31

Phosphate of Soda -3 1-061

Carbonate and Sulphate, &c. . . . 1-68 2-565

7-93 7-93G

Microscopical ^^^^ membranous shreds and loose flocculi examined
appearances, by the microscope, presented tlie following appear-

ances. They were homogeneous, translucent, and indistinctly striated,

and contained :

—

1st. Amorphous granular matter and larger granules (fibrinous)

often vei-y abundant.

2nd. Minute bodies having the general characters of nuclei.

3rd, Finely-granular cells (exudation cells ?) Some of these were

large.

4th. Occasionally a few scattered blood corpuscles, generally not in

sufhcient numbers to produce any tinge of colour, but when the cold

L
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stage was severe and prolonged, the quantity of blood was ofteji

large, and so intimately mixed with the masses of shreds and flocculi

as to give the evacuations a remarkable appearance, especially when

the amount of fluid was small.

5th. Columnar and scaly epithelium, rarely to any amount, and

even generally not readily discoverable. On this point our inves-

tigations confirm the observations recorded by Dr. Parkes* in oppo-

sition to those of Bbhm during the last epidemic, and whose accu-

rate descriptions apply rather to the contents of the intestines after

death, than to the evacuations during life.

6th. On evaporation by exposure to the air, a large number of

crystals of chloride of sodium in cubes and octohedra, and occasion-

ally also some crystals of urate of ammonia and urate of soda, and,

when decomposition had commenced, prisms of triple phosphate.

The state of the spleen is noted in 23 cases fatal in tlie

S Iggii

algide stage. Of these, in 3 it was of the natural size,

in 18 it was small, or very small ; namely, in 2 it weighed but

two ounces, in 2 others two ounces and a half, and in 3 three

ounces, &c. In most cases there was no obvious change in the

tissue, beyond that arising from a want of blood, giving its capsule

rather a wrinkled appearance, and enabling it to resist laceration, the

texture being often described as pale, firm, and dry. Of the above

23 cases, in one the tissue Avas mottled by eifusions of blood, and by

dark red congested portions ; and in one only is it stated that the

white corpuscles were distinct.

Niemeyert found the spleen small, flaccid, and bloodless in 19 out

of 20 cases, the exception occurring in a person who had ague.

According to Reinhardt and Leubuscher X,
" The spleen presented

no constant change in respect to volume ;
sometimes, particularly in old

persons, it was very small, but in the majority of cases it was normal in

size. There were cases in which it was very notably increased

The capsule was sometimes, especially in children and young indi-

viduals, smooth and distended, but for the most part it was more or

less wrinkled. The tissue was normal in color and consistence, the

white coi'puscles in most cases distinct. In one instance where the

spleen was of very large size, they were equal to hemp-seeds, of

a yellowish white color, and of such consistence as to admit of

isolation from the surrounding splenic tissue In those who

* Op. Cit., p. 150. t Mcditin. Reform, No. 19. j Op. Cit., p. 4J)5.
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(lied in the cold stage, it was not rare to find spots of hypereemia

and solid exudation, of a reddish hrown, or hlueish red color from

extravasated hlood. These masses (liEemorrhagic infarctions) were

of diiferent sizes, from a hazel nut upwards. Under the micro-

scope they presented amorphous fihrin and hlood corpuscles

In the later stages of the disease these infarctions were either

in the condition here described, or were more or less changed as

follows : they commonly retained their consistence, but lost their

color, becoming yellowish red or yellow. Not rarely the exuded

matters, after losing their color, softened, to a variable extent, into

a greasy puriform mass from a detritus of broken up fibrin and

blood corpuscles. In one instance these nodulated masses were

very firm, compact, dry, and obviously contracted, the surface of the

spleen over them being drawn in."

Briquet and Mignot* report as follows :
—" The spleen is mentioned

in 25 of our observations ;—seven times we noted a slight ramollisse-

ment, and six times it seemed voluminous, and perhaps hypertro-

phied. In the other cases there was on the contrary a state of

atrophy (?) the organ being shrivelled like the surface of a fruit

when the juices have evaporated. The consistence of the splenic

tissue was increased ; it had a tint of lighter red disposed in patches

of irregular size upon a violet ground. In one subject there were

spots of apoplexy."

Riilet found enlargement of the spleen only twice in 16 post-

mortem examinations.

Leudet says,—" The spleen was generally small, the mean length

was 123 centimetres (4"8 inches), the breadth 73 millimetres (2'8

inches), and the thickness 13 millimetres (| inch). I generally

found the tissue firm, exsanguine, and tough. Sometimes the cor-

puscles of Malpighi were apparent. In only one case "oas there

interstitial apoplexy."

In a report of 70 cases examined by Virchow;}: he states that he

an-ived at no definite results as to the morbid changes in the spleen.

He found acute enlargement of this organ in so many instances, and

under such variable circumstances, that he could not refer it to mere

accident. During life he had repeatedly, by percussion, been able to

determine that it was decidedly enlarged ; and in some cases patients

liad complained of pain in the left side. In old persons no enlnrge-

Op. Git., p. 410. t Medicin. Eeform, No, 15.

t Ibid., No. 10.
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ment was ever observed ; but in almost all otlier cases tlie spleen

was so flaccid and shrivelled that one was obliged to admit a previous

enlargement, or rather so recent and rapid a reduction of volume,

that the capsule had not yet accommodated itself. The change of

color in the tissue, from altered blood, led him to infer a previous

hyper£emia.

^_
A fter death, in the algide stage, the liver was generally di-

minished in bulk, the tissue flaccid, and the capsule finelv

wrinlded. The larger veins, both the hepatic and the portal, but

especially the latter, were often full of dark viscid blood. The lobular

appearance of the secreting structure was indistinct, and the whole

tissue of rather a lighter red tlian usual. Exceptions were not, however,

wanting to this general rule ; thus in a male, set. 25, who died in col-

lapse, after severe symptoms of 21 hours' duration, the liver was of the

natural size, but very full of blood ; its structure distinct, firm, and

of a dark color. In another case, a girl aged 8, who died very rapidly,

the whole duration of the attack not being more than nine hours, " the

hepatic tissue was dark on section, with much blood in the large

vessels, especially in the hepatic veins. Injection around some of the

lobules, apparently portal." In a third case, a male aged 34, who died

after about 20 hours of acute symptoms, the liver is reported to have

been of natural size and structure, with some dark parts in which tlie

centres of the lobules were black with blood.

The secreting structure on a microscopical examination presented

nothing abnormal.

Briquet and Mignot* report as follows :
—" In general the paren-

chyma of the liver ap{)eared reduced, rather than increased in volume.

On section but a very small quantity of blood escaped from the

tissue ; this chiefly depended upon its coagulation and density. In

8 cases out of 32, a certain degree of venous congestion was obvious,

from the violet tint of the hepatic tissue."

According to Reinhardt and Leubuschert, " The liver was, in the

first sta^e of the disease, devoid of blood The consistence of

the ])arenchyma was normal. It was pale yellow, or yelloAvish

brown ; and the so-called red substance either not at all, or only

faintly visible. In the latter stages of the disease this became again

evident, and the liver was dark and more full of blood than usual."

NiemeyerJ states, as the result of 20 post-mortem examinations,

* Op.Cit., p. 409. t <^P- P- 493.

X Medicin. Reform, No. 19.
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tlie greater number of tlie subjects being young and strong soldiers,

" that the liver on section ajipcared bloodless ; the larger vessels

contained thick and dark blood. The gall bladder was always

distended, and contained mostly dark bile of variable consistence."

Leudet writes thus,
—" The liver presented no change of volume,

12 times in 26 its color Avas very deep, the texture uniform,

without the appearance of yellow granulations (yellow substance of

lobules)
;

capillary congestion was very rare. I found in one case

only a little blood under Glisson's capsule. The biliary vessels were

empty."

Virchow * says, " The liver was but little altered ; it was for the

most part pale and flabby. Only the large vessels contained blood.

Not rarely the volume of the organ appeared to be diminished. The

parenchyma was deeply colored with bile."

The gall bladder was usually distended with dark bile.
Gall Bladder. ^, • • , , .

generally viscid, but sometimes more watery than na-

tural. In most cases, the gall ducts were not obviously affected. The

mucous membrane of the gall bladder and ducts was healthy, except in

some rare cases, where it was the seat of morbid changes, similar to

those occurring in the intestinal mucous membrane. For example, in

one case occurring under our observation, a male, ast. 41, who died

in collapse, after 22 hours of acute symptoms, " the gall bladder was

distended to three times the natural size. It contained four ounces

of semi-transparent, slimy, pale orange-colored fluid, sp. grav. 1007,

rendered turbid by boiling, and by nitric acid. It contained cylin-

drical epithehum, free nuclei, and blood discs. The ducts were full

of thin, colorless, mucous fluid." In the following section on the

morbid appearances found in the secondary fever, it will be seen that

the gall bladder and ducts were occasionally the seat of diphtheritic

exudation, like that described above as occurring on the intestinal

mucous membrane.

According to Briquet and Mignotf, "The gall bladder was for

the most part distended with a large quantity of bile, the excreting

ducts being, however, always free. In one case, the lining membrane

of the gall bladder was inflamed (?) and covered by a yellow puru-

lent (?) fluid. The color of the bile was variable, its density ap-

parently increased."

Reiiihardt and LeubuscherJ state, that "with rare exceptions, in

patients who died during the cold stage, the gall-bladder was distended

• Med. Ref., No. 12. f Op. Git., p. 410. \ Op. Cit., p. 493.
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with bile, and by gentle pressure the contents could easily be made
to flow into the intestine. The bile was in general watery and
brownish, but in some cases, where the cold stage had been of long

duration, it was greenish."

^^.^
The kidneys were of the natural size, their surface was

Kidnejs.
arborescent venous injection, and, on section,

the same venous hyperjemia gave a dark color to the cones. The

secreting structure rarely presented any obvious morbid change.

In one case, that of a girl set. 8, who died very rapidly, the whole

duration of the attack not being more than nine hours, the kidneys

were of a reddish brown color, and the larger vessels full of

blood. On a microscopical examination, the epithelium of the

tubules Avas for the most part normal in foi'm, but exceedingly

granular. At different points there were irregular masses, consist-

ing of yellowish granules, and transparent oval globules (exudation

cells and nuclei ?).

The contents of the pelves were mostly turbid with exfoliated

epithelium and free nuclei. The mucous membrane was generally

pale, but in some instances it presented patches of venous injection.

The urinary bladder was empty, or contained but a small quantity'

of turbid fluid like that in the pelves of the kidneys, coagulable by

heat. The mucous membrane was occasionally hj^eraemic.

According to Reinhardt and Leubuscher *, " The kidneys had fre-

quently,even in the first stage of the disease, undergone a change.

They were not much increased in volume. The vessels, especially

the veins, were slightly hypersemic, but there was never the same

extent of capillary engorgement as in the latter stages. Even in

those who died in the asphyctic (algide) stage, we not rarely found

portions of the secreting structure whitish or yellowish white from

an exudation into the tissue. This change, as Virchow has proved,

began at the apices of the pjTamids, and extended thence towards

their bases. The papillae, and a greater or smaller section of the p3Ta-

mids, were compact and of a whitish color. Before the infiltration

had become extensive, similar changes usually began in the cortical

portion, sometimes near the surface, but more commonly at the

bases of the pyramids, thus surrounding them with a layer of a grey

or whitish yellow color. The exudation did not follow a continuous

course from the apices of the papillae to the periphery of the organ,

but took place simultaneously in the pyramids and in the cortical

• Op. Git., p. 496.
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substance. Tlie other parts of the parenchyma were of tlie natural

color, but had commonly rather a brighter tint. As the disease

advanced, the infiltration of the renal structures became more exten-

sive, and particularly affected the cortical substance, which M'as in-

creased in thickness, of a light gi'ey color, and easily lacerable. On
stripj)ing off the capsule the surface was left uneven and granular.

. . . . The enlargement of the kidneys accompanying these changes

was variable and occasionally very remarkable The epithelial

cells of the uriniferous tubes in the discolored parts, adhered more

firmly together than in their normal state They were also

more opaque than natural, in part from an increased quantity of

granular matter in them, and in part from a finely-granular exudation

upon the epithelial surface. In certain cases, even where the patients

had died very rapidly, but more frequently if the cold stage had been

prolonged, we found solid exudation into the tubes, particularly at

the apices of the pyramids. This was sometimes in the form of very

long fibrinous cylinders, or cylindrical granular fragments, containing

epithelial cells and blood corpuscles, or tinged by the coloring matter

of the blood. These appearances were more extensive and more dis-

tinct in those who died of typhoid symptoms in the latter stages. In

the further course of the disease a deposit of fat in the secreting

cells was very frequent. In the early stages, the finely granular

matter expressed from the uriniferous tubes was entirely soluble in
•

(weak) acids and alkalies, and the outline of the cell was distinct

;

but in the latter stages, there were numerous dark fat granules in-

soluble in these reagents, but soluble in aether. They obscured the

outline of the cell, and, iii extreme cases, the enlarged and distended

uriniferous tubules became opaque from their aggregation. The parts

in which this infiltration of fat had proceeded to the greatest extent

Avere obvious to the naked eye, by their yellow color. The fatty

matter was originally contained in the secreting cells (at least for the

most part), .... but when the affection of the kidney had continued

for any length of time, the cells burst, and their contents were

thrown free into the cavity of the tubules." These authors add that

in one case, fatal in the cold stage, and in several in the typhoid stage,

or with complications after reaction, they found limited haemorrhagic

infarctions of the cortical structiu-e.

Although these remarks are not exclusively applicable to the

changes occurring in the algide stage, yet it seemed best to give the

report of these authors as it stands in their own words, referring to

D
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it again when cnnmerating the conditions found in the latter periods

of the disease.

Briquet and Mignot* report as follows:—" We examined with

much attention the lesions of this system of organs (the urinary) in

35 cases. In 8, we noted a state of hypersemia common to the two

structures (the cortical and tuhular). In these cases the kidneys were

increased in volume, of a violet-red tint, and on section gave out a

considerable quantity of blood. There were 19 in which the

hypereemia and augmentation of volume particularly affected the

tubular substance, the apices of the pyramids being the points at

which the redness was most marked. This almost constant hyperse-

mia of the mamillary portion was many times obscured by opaque

white lines running in the course of the tubuli uriniferi from the

apices of the cones into the cortical substance—an appearance due to

an accumulation of a peculiar turbid and dense fluid in the tubes of

Bellini (tubuli uriniferi of the cones). On pressing the mamillary

processes between the fingers, these lines disappeared, and the red

color became distinct There were also other spots of an

ochrey or yellowish color, which did not disappear on pressure
;
they

presented the appearance of isolated points, or radiating lines,

spreading out upon the surface, and throughout the thickness of the

tubular substance. In one case all the cones would be affected, in

another only a few of them Our friend. Dr. Boulland, an

expert microscopist, who at our request examined this substance,

found it to consist of crystals of uric acid, and a chemical analj-sis

led. us to the same conclusion We observed these deposits in

the tubuli uriniferi in 13 out of 35 cases.

" The pelves usually presented well-marked venous congestion."

Virchowt states, as the result of 120 post-mortem examinations,

that he almost constantly found in the urinary passages (including the

pelves of the kidneys and the urinary bladder) the results of recent

catarrhal irritation with increased epithelial exfoliation. " The kidneys

were sometimes in a state of venous congestion, with morbid changes

passing from the papillse outwards. These changes were as follows:

first, hyperaemia of the papillse, extending by degrees into the pyra-

mids
; and, secondly, the parts thus affected gradually lost their colour

and acquired a whitish homogeneous appearance. The microscope

showed that this arose from a granular exudation into the uriniferous

tubes."

• Op. Cit., p. 410. t Med. Eeform, No. 12.
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Leiulet writes as follows :
—" In general the kidneys had under-

gone no obvious change of volume. Yet even in the algide stage I

often observed an increased thickness of the cortical substance, with

some slight punctate redness, accompanied Avith delicate yellow strise

following the course of the uriniferous tubules in the pyramids of

Malpighi. In the subsequent stages the kidneys were often swollen;

this change, if not the commencement of Bright's disease, was

certainly closely allied to it,—a consideration Avhich leads me to speak

of the urine. I have often found it to contain albumen, and more

often in the algide stage than during reaction ; at the same time it

was rather deep in colour, a circumstance which may perhaps induce

us to refer the albumen it contained to the congested state of the

kidneys. The pathological anatomy of these organs in cholera is

still, in my opinion, a subject for discussion."

The urinary passages, as we have mentioned above, were, in some

cases, the seat of morbid changes similar to those observed in the

intestine ; and this observation is confirmed by the continental

pathologists. Thus, Reinhardt and Leubuscher* report as follows:

—

" The urinary passages were commonly, even at the beginning of the

attack, the seat of a more or less extensive catarrhal affection. The

pelves of the kidneys often exhibited hypereemia, although only to a

moderate extent, and commonly contained a yellow puriform matter,

composed of epithelium, mucus, and pus (?). The catarrhal condi-

tion of the mucous membrane covering the apices of the cones

led to the h}'persemia and infiltration of the tubuli of the subjacent

parenchyma, the exudation process extending from the mucous sur-

face to a certain distance into the glandular tissue. The cortical

portion, during the further course of the disease, was in itself the seat

of lesions, independent of the origin here indicated. The ureters

also contained puriform fluid, consisting principally of exfoliated epi-

thelium, in larger quantity than was normal.

" The urinary bladder was, in the cold stage, almost constantly

contracted, and without urine ; sometimes hypersemic, especially

about the neck, and covered with a layer of exfoliated epithelium.

This catarrhal condition not rarely acquired a greater intensity in the

latter stages of the disease."

According to Briquet and Mignot t, " In the algide stage the

bladder was, for the most part, contracted and empty; twice only

it contained an abundant turbid fluid. In 2 cases the mucous

• Op. Cit., p. 413. t Op. Cit., p. 501.
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membrane was much injected, and covered by a yellowisli puriform

mucus, presenting the appearance of the first stage of cystitis (?).

In 8 instances there was general venous congestion, and. in C others

this condition existed only at the posterior part."

Female Sexual The state of the female sexual organs is not named
Organs.

j,j ^]^q j-gports Ave have received. The appear-

ances they occasionally presented are, however, worthy of attention,

and have been carefully noted by the Berlin pathologists. Thus

Reinhardt and Leubuscher * state that " the genital organs of the

female were, next to the intestines and the kidneys, the parts which

bad most commonly undergone structural change In the cold

stage the uterus exhibited the following appearances : its contents

were mostly sanguineous, sometimes mucus tinged with blood, and

sometimes blood only, either fluid or coagulated. The capillaries

and larger vessels of the mucous membrane were very frequently

liypersemic. The hypersemia was sometimes universal, but more

frequently, when intense, it was limited to certain parts, namely, the

fundus, the upper part of the bod}', and the neck, from the os exter-

num to the middle. In these parts, there were spots of ecchymosis,

varying from the size of a pin's head to a hemp-seed, but often of

much greater extent The extravasation was generall}' con-

fined to the mucous membrane, but not rarely the subjacent paren-

chyma of the uterus was infiltrated, the infiltration extending through

the whole tissue to the serous membrane Several times,

under the normal or slightly hyperaemic mucous membrane, there

was extravasation of blood into the subjacent tissue When
the mucous membrane was acutely hyperaemic, its tissue was always

somewhat swollen and thickened, although never to any great extent,

and rarely as loose and protuberant as at the menstrual period.

When this happened, the whole organ was congested, and a large

flattened Graafian follicle, full of blood, was found in the ovary;

this was not met with in the other cases of hypersemia and extrava-

sation occurring in the uterus.

" In those who died in the typhoid stage, the uterus was sometimes

in the state above described^ or, more commonly, these lesions had

progressed, the mucous membrane being universally hyperaemic, with

extravasations of blood of variable extent, or still more commonly

the whole organ was uniformly infiltrated with blood. Occasionally

the superficial layer of the mucous membrane was of a dirty yellowisli-

• Op. Cit., p. 503.
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green color, as observed in other mucous membranes at the begin-

ning of diphtheritic exudation ; but we never saw in the uterus

extensive diphtheritic infiltration into the deeper parts of its tissue."

These authors also remark upon the occurrence of sanguineous dis-

charges from the uterus in cholera. Such discharges were rare in the

first stage of the disease, but during reaction, and particularly in the

typhoid stage, they were not uncommon, lasting from two to nine

days. They occurred under conditions of the system, and at such

ages, as to show clearly that they were hsemorrhagic, and not due to

the menstrual function, since not unfrequently persons labouring

under amenorrhoea, and others over 60 years of age, were thus

affected. The amount of discharge was never very great.

" In those who died in the algide stage, it was not rare to find

more or less extensive hypereemia of the mucous membrane of the

vagina, with generally some amount of extravasation into the mucous

and submucous tissues. The seat of these changes was generally

the deeper parts of the vagina, near the os uteri, which was also some-

times implicated ;
commonly, also, the entrance of the vagina, and the

labia, &c. During the further course of the disease, the hypersemia

of these parts increased in intensity, and was followed, as in the

intestine, by diphtheritic exudation. The mucous membrane and

subjacent tissue became more or less extensively infiltrated with a

yellowish or yellowish-grey exudation, which subsequently disinte-

grated, and left an uneven surface, which, so soon as all the exudation

was thrown off, had the ordinary appearance of a common ulcer of

the mucous membrane. This last condition was rare. The diph-

theritic inflammation commonly began in the neighbourhood of the

OS uteri, or even upon it, and afterwards in the other parts of the

vagina. It was in the former, therefore, that it had proceeded

furthest. In one case extensive diphtheritic inflammation was

observed at the entrance of the vagina, whilst there was none near

the orifice of the uterus. A fluor albu% of a thin purulent kind,

commonly attended these changes in the vagina. Apart from any

menstrual condition, even in the cold stage, the ovaries were often

hyperajmic in diff'erent degrees, with haemorrhage into the tissue and

into the Graafian follicles, the peritoneal covering being also ecchy-

mosed. In the latter stages of the disease these extravasations had

in some cases, mulergone changes of color. No other morbid

changes were observed in the ovary."

" Nothing abnormal was observed in the male organs of generation."
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Vircllow states tliat, according to his observations, " the genital

organs presented no constant morbid condition. In women there was
very commonly a menstrual (?) condition of the ovaries, and of tl)e

lining membrane of the uterus; in the ovaries, recently-flattened folli-

cles with effusion of blood ; and in the uterus, great swelling and

hypertemia of the mucous membrane with enlargement of the uterine

glands; but, apart from tlie menstrual period, it was not rare to find

numerous extravasations under the peritoneal covering of the ovaries,

giving them a mottled and purple aspect."

M. Leudet informs us that he found nothing abnormal in the

genito-urinary organs. The uterus sometimes contained recent

coagula, but it was doubtful whether they were to be referred to

haemorrhages of a morbid character.

In the majority of cases fatal in the algide stage, no other
I^™g«'

morbid change existed than engorgement of the lower and

posterior parts of the lungs with dark blood. In some instances this

was so complete as to cause portions of the pulmonar}' tissue to sink

in water. The anterior and superior parts were drier than natural.

In only one case reported to us was there any degree of oedema. In

certain cases the pulmonary tissue tliroughout was full of dark blood.

The bronchial tubes were normal in appearance, or their mucous

membrane was congested. They contained a small amount of frothy

serum, sometimes tinged with blood.

The pleura was healthy, or sometimes covered with a trace of a

slimy albuminous secretion, as on the peritoneum.

According to Reinhardt and Leubuscherf, "In those who died in

an early stage, the lungs were found for the most part much con-

tracted. On the pleura pulmonalis, and also on the pleura costalis,

there were commonly small ecchymoses and extravasations ; in some

cases, these were extensive. The pulmonary tissue was in general

dry and anaemic, especially in the upper lobes ; on section, a small

quantity of blood oozed from the larger veins. The lower lobes

were in general full of dark blood. Occasionally, in old persons, the

pulmonary tissue was much inflated. In 2 instances well marked

interlobular emphysema was observed, a condition also noticed by

Virchow. When the cold stage had been unusually prolonged, oedema

of the lower lobes sometimes occurred. In one case fatal in asphyxia,

there were numerous small hajraorrhagic exudations into the paren-

chyma.
* Med. Reform, No. 12. f Op. Citot., p. 506.
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" On removing the sternum," says Virchow *, " the lungs in

general collapsed to the spine, except when there existed bronchial

catarrh or oedema. The lower lobes were for the most part much

congested. In 7 cases (of 120) there was rupture of the air pas-

sages, giving rise to interlobular emphysema, which, in 2, extended

to the mediastinum and under the diaphragmatic pleura. The.se

patients had all suffered from severe dyspnoea. On the pleura pul-

monalis there were commonly small extravasations of blood, and

almost constantly slight albuminous exudation."

Briquet and Mignott state that they found " the lungs in general

flaccid. On opening the thorax, they were contracted to the spine.

The anterior parts were in all cases free from engorgement. In two

there was serous infiltration, accompanied by extreme congestion of

the posterior parts. The pulmonary tissue had sometimes a bright

red color, but on section no vascular injection was obvious, and only

a few drops of blood escaped. This almost constant state of anaemia

was very striking when contrasted with the hypersemia of the other

principal viscera. The posterior parts were, however, frequently the

seat of a certain degree of engorgement; this was noted in 16 cases,

but in only 6 was it well marked In 2 instances some

spots of apoplexy were found of the size of a hazel-nut."

" The injection of the pleurae was not so distinct as that of the

peritoneum, nevertheless it was sufficiently apparent on those parts

which cover the diaphragm and the ribs. On the pleura pulmonalis

there were sometimes spots of ecchymosis, unaccompanied by vascular

arborescence. In general the serous membrane Avas dry ; in 2 in-

stances only did the pleural cavity contain a drachm or two of serum."

" The bronchi had the aspect of the adjacent portion of the lung

tissue."

Leudet writes as follows:—" The lungs were commonly healthy;

in 2 instances there was pulmonary apoplexy
; frequently hypostatic

congestion Larynx healthy Bronchi congested."

Pericardium, I" ''^'^ cases reported to us, the pericardium generally

Heart, &c. contained a small quantity of serum varying from a

drachm, to half an ounce, or an ounce. The color of the fluid was
mofstly a pale straw, or citron, but in some instances it was decidedly

sanguinolent. On the adherent pericardium, about the base of the heart

small ecchymoses were not infrequent.

• Med. Reroni), No. 12. t Op. Citat., p. 415.
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Tlic endocardium was stained in 2 instances. Tliis probably

depended upon an imbibition of tbe coloring matter of the blood post

mortem. In one of these cases, fatal in the cold stage with aspliyxia,

this membrane was found of a deep purple color; the examination was

made very early after death, and the body was still warm. In the

other case two or three spots of ecchymosis were found on the mitral

valve, which was thickened and opaque from old disease.

Briquet and Mignot* observed venous injection of the pericar-

dium similar to that existing in the other serous membranes. Accord-

ing to their observation, " the pericardium contained serous effusion

more frequently than the pleura or the peritoneum ;
very commonly

a drachm or two of a slightly-viscid fluid, of a citron color, could

be collected. In one case the effusion was turbid and sanguinolent

with a flocculent fibrinous deposit." ....
In 12 cases the muscular tissue of the heart broke do'mi under

slight pressure. In 10 others it was apparently softened, and in 5 it

was in that pathological condition designated by the term chairs cuites

(sodden ?). Tbe color of the tissue was altered in a corresponding

degree, in 16 cases; instead of the redness, which it presents in a

state of health, it was of a light yellowish brown color {coloration

feuille-morte). In the others, although the color was normal, its

brightness was diminished.

According toVirchowt, " The pericardium, when overlapped by the

inflated lungs, had become dry, but otherwise it commonly contained

a small quantity of concentrated albuminous fluid, occasionally acid.

In the majority of cases there were numerous extravasations of blood

on the close pericardium about the base of the left ventricle.

" The muscular tissue of the heart, like the voluntary' muscles (?),

was pale, of a dull red, strongly contracted, and vAih well-marked

rigor mortis. The muscular fibres under the microscope were

colorless, but not otherwise changed.

" Into the cellular tissue beneath the endocardium of the left ven-

tricle, near the aortic valves, there were in many cases superficial

ecchymoses."

Reinhardt and Leubuscherj write as follows:—"In those who

died aspbyxic (in the algide stage), the heart presented the following

appearances :—The pericardium contained but a small quantity of

serous fluid. There were commonl}' small ecchymoses in the

• Op. Citat., p. 417. t Med. Ref., No. 12. % Op. Citat., p. 508.
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adherent layer, especially at the posterior part of the base of the left

ventricle. The muscular substance was firm, well contracted, and of

a dull red color. There were small ecchyraoses on the endocardium,

in some cases. The right auricle, and ventricle, were distended

with blood. The left contained, in proportion, but a small quantity.

The physical condition of the blood in the cavi-

ties 01 the heart and large vessels varied with respect

to the degree and mode of coagulation, but most observers admit,

that it was moi'e commonly dark and fluid, or less coagulable than in

other diseases. Of the cases fatal in collapse, which are tabulated and

afiixed to this report, the state of the blood is noted in 36 : in 11 it

was dark and fluid: in 5 fluid, with some imperfect fibrinous clots:

in 1 1 it formed soft coagula : in 8 there were dark coagula and

fibrinous clots. In nearly half the cases, therefore, the blood was

fluid, either entirely so, or with but a few masses of fibrin. In less

than one-fourth of the cases did the coagulation approach the normal

condition. This nearly accords with the observation made by Dr.

Parkes * upon his Indian cases ; thus in 34 cases reported upon by him,

the results were as follows:—" In 12 cases there were large polypi

or fibrinous coagula in the right cavities of the heart ; and in the

majority of these, there were smaller coagula in the left auricle, and

more infrequently in the left ventricle. In 7 cases there were small,

loose, and generally dark coagula on the right side only. In 7 cases

there were no coagula in any of the cavities of the heart, but the

blood from the right side coagulated with greater or less firmness on

removal. In 8 cases there were no clots in the heart or elsewhere,

and the blood taken from the diff^erent parts remained absolutely in-

coagulable when removed from the body ; in other words, in a little

less than a quarter of the whole number of cases, the presence of

fibrin in the blood was not indicated by coagulation either in or out of

the body. In some cases blood from one part coagulated when it did

not from another. I have seen it coagulate from the jugular veins when
it did not from the pulmonary artery."

Dr. Gairdner t, on the contrary, in his summary of the morbid ap-

pearances, states that " the blood is much less affected in its physical

characters than is usually supposed to be the case. Its coagulation

within the vessels takes place much as in other diseases. In the

majority of instances firm clots arc found within the heart, more or

* Researches into the Pathology and Treatment of the Asiatic Cholera, p. 31.

f Monthly Joiu-nal of Medical Science, May, 1849.
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less completely decolorised, and the serum, or non-coagulated por-

tion, contains the greater part of the blood corpuscles. Tlie color of

the blood presents nothing unusual, the epitliets 'dark' and 'venous'

being in no degree more applicable to cholera blood ajter death than

to that of every ordinary form of fatal disease."

Notwithstanding this excellent authority, the facts above quoted

are sufficient to prove, that, in a large number of cases, the coagulable

property of the blood was lessened, to which it must be added, that

the blood drawn during life in the cold stage was notoriously viscid

and tar-like, a change, as will hereafter be seen, depending upon a loss

of its water, and imperfect oxidation arising out of venous retardation.

According toVirchow *, " The heart, especially the right, was alwavs

distended with dark blood. When death had been rapid, the blood

was fluid as in other cases, but when not, it formed a loose coagu-

lum like a thick syrup of whortleberries. In these cases there were

always more or less fibrinous coagula extending from the right ven-

tricle into the pulmonary artery, and from the left ventricle into the

aorta. There was constantly a great increase of the colorless corpus-

cles, forming, on the under surface of the fibrinous coagula, a smooth,

granular, or mulberry-like layer of considerable thickness, in w^hich

they were so abundant, that the largest part of the coagulum was

opaque, whitish, and often like coagulated pus.

" The change in the red corpuscles was too trifling to make evident

any trace of ' bloocl disintegration' {blulzeisetzung). Their anato-

mical appearance also showed no important loss of water. With re-

spect to the distribution of the blood, it was obviously accumulated in

the veins and their ultimate ramifications, whilst the arteries and capil-

laries were empty. The venous hypereemia of the small intestines,

contrasted with the paleness of the stomach and large intestines, was

remarkable, and not to be explained on mechanical principles. In the

hypersemic villi the injection Avas shown by the microscope to be

always in the veins."

Reinhardt and Leubuschert observe that " the blood contained in

the cavities of the heart was, in the majority of cases, coagulated into

a dark homogeneous mass, with fibrinous coagula extending into the

large vessels. Vircliow's statement, that these coagula contained a

large number of colorless corpuscles, was confirmed by our own ob-

servations. The large venous trunks, and the veins of individual

organs, were full of blood, whilst the arteries and capillaries were

» Mfd. lief., No. 12. t Op. Cit., p. 508.
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for the most part empty. This fulness of the veins was more marked

in cases where death followed quickly upon the commencement of

reaction after the cold stage."

The state of the blood in the cavities of the heart, vense caves, aorta,

and pulmonary artery was carefully noted by Briquet and Mignot :
" In

23 cases the blood contained in these cavities presented a considerable

quantity of fibrin, either forming pale cylindrical masses or enveloping

dark coagiila. The right side of the heart and pulmonary artery

were tlie principal seats of these depots of fibrin, which were some-

times considerable, interlacing with the chordae tendinese, and oc-

casionally extending even to the subclavian veins and to the ultimate

divisions of the pulmonary artery. In 12 instances, the blood was

dark and loosely clotted, and in this state ordinarily combined with

the fibrin, which also formed a pale layer over it. In 14, the blood

was partly or entirely liquid. In 6 it was grumous and red as in

typhus fever (^fievre ti/plioide)."

With respect to the chemical constitution of the blood, we were

unable to institute any new series of observations, as the disease

rapidly subsided after the appointment of this sub-committee. The

subject was, however, elaborately investigated by Dr. Carl Schmidt *

and by Dr. Garrod t. Schmidt's work is valuable, not only for its

contents, but as being a model for similar investigations in a future

epidemic. The following are the conclusions arrived at by these two

observers.

According to Schmidt, the effect of the abnormal transudation of

fluid from the capillaries of the intestine in cholera, upon the

remainder of the circulating fluid may be thus summed up.

First.—The density of the blood, and of its morphological elements

(blood cells and intercellular fluid), is increased in proportion to the

duration of the process of exudation from the intestinal capillaries.

It reaches its maximum in 36 hours (HIOj '^^^ then falls again as

water is reabsorbed (I.).

* Characteristik des EpidemiscLen Cholera, Leipsic, 1850.

t London Journal of Medicine, May, 1849.
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Sp. Grav., 59° F. in vacuo, water = 1.

Sex. Age. Date of
blood -IcUing.

Duration
of Iransu-
datioD.

Circu-
laline
blood.

Blood
cells.

Inter-

cellular
fluid.

Normal ...

(Contempo-

rary.)

I.) Male 25 14/2 Nov. 0 1-0599 1-0886 1-0312

Cholera .

|

VII.)

II.)

VI.) —
23
45

71

16/4 Oct.*

22/10 Aug.

15/3 Sept.t

4 hours

7 „
n
y »

1-0728

1-0670
1 'f\'7^ o

1-1025

1-0955

1-0419

1-035]

Normal . .

.

II.) Female 30
fi Oct

0 1-0503 1-0883 1 0269
(Contempo-

rary.)

24 Sept.

Cholera .

|

V.)

III.)

I-)

20
20

35

13/1 Sept.

24/12 Aug.

22/10 Aug.

18 hours

36 „
48 „

1-0609

1-0656

1-0601

1-0961

10913
1 0927

1-0322

1-0348

1-0298

Second.—The solids of the blood and of its morphological elements,

left after evaporation at 248° Fahr., are relatively increased in a

marked degree, according to the time from the commencement of the

exudation of the saline fluid from the intestinal capillaries. They

reach, after about 36 hours, nearly one-half more than the noi-mal

proportion (HI.), and afterwards sink as fluid is again absorbed.

Solids per 1000 parts of water.

Sex. Age. Date of
blood-letting.

Duration
of transu-
dation.

Circu-
lating

blood.

Blood
cells.

Inter-
cellular
fluid.

Normal ...

(Contempo-

rary.)

I-) Male 25 14/2 Nov. 0 267-89 467-07 109-24

Cholera .

|

VII.)

II.)

VI.)

23
45
71

16/4 Oct.*

22/10 Aug.

15/3 Sept.t

4 hours

7 „
9 „

338-13

314-24

341-77

547-59
501-94

689-29

162-63

144-56

192-39

Normal ...

(Contempo-

rary.)

II.) Female 30
6 Oct.

24 Sept.
0 212-79 453-73 93-79

Cholera .

|

V.)

III.)

I-)

20
20
35

13/1 Sept.

24/12 Aug.

22/10 Aug.

18 hours

36 „
48 „

281-09

317-15

241-34

532-24

50117
480-98

121-79

134-88

115-79

* Previous diarrhuua. f Relapse.
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Third.—This increase relates only to the organic constituents (albu-

minates) of the blood and of its morphological elements, and not to

the inorganic salts, the absolute quantity of which, although, indeed,

increased directly after the onset of severe symptoms, appears to be

subsequently diminished.

The degree of concentration of the organic constituents, resulting

from the exudation of the saline fluid from the intestinal capillaries,

regularly rises according to the interval from the beginning of the

attack, and reaches the highest point 36 hours from tlie onset, after -

which, even in fatal cases, a re-absorption of fluid occurs (III., I.)

The increase of the inorganic salts at the beginning of the disease,

owing to the large amount of fluid poured out, reaches its maximum

after four hours ; they afterwards, within a few hours, fall to the

normal quantity; after 18 hours, sink much below it j and after 36

or 48 hours, are still further diminished, according to the time which

has elapsed (II., V., III., I.)

Sex.
(U
to

<

Date of
blood-letting.

Duration
of transu-
dation.

Per 1000 grains of water.

Organic substances. Inorganic substances.

Circu-
lating
blood.

Blood
cells.

Inter-
cellular
fluid.

Circu-
lating
blood.

Blood
cells.

Inter-
cellular

fluid.

Normal.,

.

I-) Male 2~5
14/2 Not. 0 267-90 456-39 99-81 9-99 10-68 9-43

VII.) 23 16/4 Oct.* 4 hours 325-68 534-30 153-29 12-45 13-29 9-34

Cholera

|

II.) 45 22/10 Aug. 7 „ 305-30 492-65 135-95 8-94 9-29 8-61

VI.) 71 15/3 Sept.f 9 „ 331-09 576-82 183-40 10-68 13-47 8-99

Norraal... II.) Female 30
6 Oct.

0 202-34 440-71 84-61 10-45 13-02 918
24 Sept.

20 13/1 Sept. 18 hours 269-46 522-14 113-42 9-15 10-10 8-55

Cholera

|

,111.) 20 24/12 Aug. 36 „ 307-95 491-30 126-33 9-20 9-87 8-55

35 22/10 Aug. 48 „ 233-53 472-71 108-51 7-81 8-27 7-46

Fourth.—The mean proportion of the albuminates, &c., to the in-

organic constituents is

—

In blood . . , 25 to 1

In blood cells . . . . 40 „ 1

In intercellular fluid . . 10 „ 1

In the fluid transuded from the intestinal capillaries during an attack

of Cholera the proportion is, on the contrary, 1 to 2, or at most 1 -5 or

* Previous diarrhoea. f Belapse.
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2 to 2. If, therefore, no fluid be absorbed, the proportion of the

albuminates (in the morphological elements and in the blood still con-

tinuing to circulate) is increased according to the duration of the

transudation, and by hiduction from these data we obtain the follow-

ing comparative results :

—

Blood 34 to 1

Corpuscles . , . . 58 „ 1

Intercellular fluid . . . 20 „ 1

that is, the proportion of the albuminates to the inorganic consti-

tuents is increased by one-half in the blood cells, and to double in

the intercellular fluid.

Duration
of transu-

dation.

Inorganic constituents to
KKX) parts of organic.

Sex. Age. Date of
blood-letting.

Circu-
lating
blood.

Blood
cells.

Inter-
cellular
fluid.

Normal ...

(Contempo-

rary.)

I-) Male 25 14/2 Nov. 0 3-87 2-34 9-45

Cholera .

|

VII.)

II.)

VI.)

23
45
71

16/4 Oct.*

22/10 Aug.

15/3 Sept.t

4 hours

7 „
9 „

3-84

2-93
3-06

2-49

2-01

2-34

7-79

6-33

4-90

Normal ...

(Contempo-

rary.)

II.) Female 30
6 Oct.

24 Sept.
0 5-16 2-96 10-71

Cholera .

|

V.)

III.)

I.)

20
20

- 35

13/1 Sept.

24/12 Aug.

22/10 Aug.

18 hours

36 „
48 „

3-40

3-01

2-96

1-94

1-89

1-75

7-43

6-77

6-87

Fifth.—During capillary transudation the solids are retained in the

vessels with more force than the water, the organic solids (albumi-

nates, &c.) with more force than the inorganic (salts), the phosphates

with more than the chlorides, and the salts of potash with more

than the salts of soda.

• Previous diarrhoea. f Belapse.
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Normal...

(Contem-

porary.)

Cholera
|

Normal..,

Cholera...

I-)

VII.)

VI.)

II.)

V.)

Sex. Date of
blood-letting.

Transuded fluid (vo-

mited and dejected)

Intercellular fluid

•sl

II

3 a
OS

Male

Female

25 14/2 Not.

16/4 Oct.*

15/3 Septf

30

20

6 Oct.

24 Sept.

13/1 Sept.

10 hours

4 hours

9 „

18 hours

o
1 o
c=>
ft ^

100 parts of inorganic consti-
tuents contain

Solids

in

lOf

parts

water.

Inorganic

ci

stituents

to

of

organic.

Potasli. a
•a
o
CO

Phosphor;

acid.

1

Chlorine.

1 on 0 Zo 34-80 4o Oi

109-24 9-45 3-69 40-09 4-96 41-58

162-63 7-79 6-08 39-66 6-00 34-91

192-39 4-90 9-66 34-54 7-02 39-16

93-79 10-71 3-96 37-82 6-44 43-47

121-97 7-43 5-56 34-89 7-67 39-82

Sixtb.—In the secondary exosmosis of tlie contents of the blood

cells into the intercellular fluid consequent upon the disturbance of

balance by the previous loss of fluids, the solids are retained in the

corpuscles with more energy than the fluids, and the organic solids

\\Tth more than the inorganic, also the phosphates with more than the

chlorides, and the salts of potash with more than the salts of soda.

,. . a o
msti-

0
100 parts of inorganic consti-

tuents contain

Sex.

<

Date of
blood-letting.

Duration

oi

transudatio:

Solids

in

lOi

parts

water

Inorganic

ci

tuents

to

10

of

organic.

Potash.

Soda.

Phosphoric

acid.

Chlorine.

Normal... !•) Male 25 14/2 Nov. 0 467-07 2-34 42-45 6-45 19-73 24-03

(Contem-

porary.)

Cholera
|

VII.) 23 16/4 Oct. 4 hours 547-59 2-49 36-35 15-15 17-51 13-66

VI.) 71 15/3 Sept. 9 » 589-29 2-34 43-22 1-66 26-52 14-92

Normal... II.) Female 30
6 Oct.

24 Sept.
0 453-73 2-96 39-79 18-25 11-53 18-12

(Contem- V.) 20 13/1 Sept. 18 hours 632-14 1-94 46-84 9-77 16-62 19-06
porary.)

Seventh.—Tlie two currents (the primary of tlie intercellular fluid

through the walls of the capillaries, and the secondary from the blood

• Previous diarrhoea. | Relapse.
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cells into the intercellular fluid) may be thus characterised. At the

onset of the disease, the water and the salts transude through the

capillary wall in the proportion of 1000 to 4. The intercellular fluid

(liq. sanguinis), thus deprived of its water, reacts upon the blood cells

and draws out a portion of their fluid. In the intercellular fluid and

in the cells the salts appear to be absolutely increased, although, in

portion to the organic constituents, they are relatively diminished.

When there is no reabsorption from without, the amount of the salines

continues to decrease accordiu"; to the duration of the eff'usive staae

of the disease. The chlorides of the alkalies, being less important

for cell function, are diffused into the cellular fluid in equivalent

proportion to those poured out from the latter. The relative amount

of the phosphates and potash salts is increased accorduig to the

duration of the eff'usive stage at the expense of the chloride of sodium

so largely thrown off".

Dr. Garrod commences his paper* by giving the details of inves-

tigations made on the blood in the epidemic of 1831-2, and which,

according to him, admit of the following conclusions:

—

" 1. That in cholera, the physical characters of the blood are altered,

and that its tendency is to become thicker, tar-like, and less coagu-

lable.

" 2. That the proportion of water is much diminished.

" 3. That the specific gravity of the serum is very high, which is

due to the increase of the solid portion of the serum, and especially

of the albumen ; and that this fluid also tends to become less alkaline

in its reaction.

" 4. That with regard to the salts of the serum, some doubt exists

as to their excessive diminution.

" 5. That urea sometimes exists in cholera blood."

The review of the results of his own inquiries is as follows :

—

" Physical Condition of Cholera Blood.—As far as this point is con-

cerned, all recent observations agree with those formerl}- made, and

indicate, that from the commencement of the disease, this fluid becomes

more tenacious, of a darker color, with less disposition to coagulate,

and that its specific gravity is very greatly increased. It will be found

by reference to the tables, giving the results of Becquerel and Rodier's

examination of the blood of men and women, that the maximum
specific gravity in the male is 1062, in the female lOO'O. Now, in our

cholera cases, we have found the specific gravity in adult males to be,

in round numbers, 1076 and 1081, and in females 1068, 1074, and

• London Journal of Medicine, May, 1849.
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1076 ; also, in children under ten years of age, in whom the blood

probably has a specific gravity not exceeding 1045, we have found it

as high as 1076 in one case, and in the second it was doubtless even

higher (for it contained more solid matter), although the small quan-

tity of the blood did not allow it to be accurately determined. We
have thus proved, that, in cholera, this property of the blood is

greatly altered.

" Water and Solids.—Of course, the watery portions of the blood

experience a diminution nearly corresponding to the increase of the

specific gravity of the fluid, and the solids a corresponding increase.

In the table above referred to, the maximum amount of solids in

males was 240, and in females 227 parts in the 1000 of blood; in

children it is very much less. In our cholera cases we have found

that the numbers representing the total solids were 251, 260, 271,

275, 282, 284.

" Blood Globules.—These we have also found to be increased in

quantity, in the case in which we have been enabled to separate them

from the albumen ; and in place of 140 parts in the 1000 (which is

considei ed a very high healthy average), we have found them to form

166 and 171 parts.

" Fihrine.—In the case (Worts), where the blood coagulated pretty

firmly, 2'0'1 parts of fibrine were obtained in the 1000 parts of blood ;

in Dr. Partes' case 0"88 ; but I remarked that the fibrine in Worts'

case, although exceeding in quantity the normal average (2 20), was

yet much less consistent than natural in character. After death, the

blood of this man did not coagulate at all, and I think it is probable

that in cholera this element of the blood undergoes changes of

quality, rather than of quantity, and that as long as it can be ascer-

tained correctly, analyses do not indicate any marked deficiency

;

after a time, however, it can no longer be collected.

" Serum.—As to the specific gravity of this portion of the blood, our

observations were only two in number, and these were obtained from

the blood of the same patient, at diff^erent times ; both of them tend

to confirm the results previously found ;
namely, that this fluid be-

comes much lieavicr, from the large increase in the amount of its solid

constituents; healthy serum being of specific gravity 1028, we found

it in cholera to be 1039 and 1041.

" Albumen.—This constituent of the serum was only estimated in

2 cases, and in these amounted to about 125 parts in the 1000

parts of scrum, and to 1 0-3 parts in the 1 000 of blood ; so we see that it

R
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is increased in both fluids. This we might naturally expect, when we
take into consideration tlie character of the stools in this disease ; for

in them, we find that, compared with some of the other ingredients

of this fluid, the albumen is thrown out in very small proportions

;

and although the ratio between the serum and clot is diminished, yet

the decrease in the water more than counterbalances the loss which

the albumen sustains.

" Salts of the Blood and Serum.— On this point our results have far

from accorded with those obtained by Dr. O'Shaughnessy, and upon

which so much stress has been frequently laid ; we will therefore

dwell a short time to consider the facts which have been elicited.

Becquerel and Rodier found that the maximum amount of soluble

salts in the 1000 parts of blood was, in the male 7'4, the minimum

4'3, the mean 5 6 parts; in the female, maximum 7"0, minimum 6'0,

and mean 6 8 parts. We have found in our cholera cases, that, where

the soluble salts were separately estimated, they were represented

by the numbers lO'T, 7-54., 7-5, 6-J5, 6-02, and 5*72 parts in the

1000 parts of blood ; every number exceeding the mean, and many

the maximums obtained by Becquerel and Rodier from the healthy

blood both of males and females. The analyses were performed in

the same way. Again^ with regard to serum in health, in Lecanu's

standard we find 8'1 parts in 1000; in a specimen of healthy serum

(analysed by myself for the purpose of comparison), 9*34 parts; and

in Becquerel and Rodier's table, when estimated in 1000 parts of

serum, from about 6 to 8 parts. In the serum of cholera we observe

8'12 and 7'43 parts; in neither case less than the mean of numerous

analyses of healthy serum ; and it should be borne in mind, that

when the specific gravity of the fluid is high, from the increase of the

albumen, as happens in cholera, the estimation of the salts in the

1000 parts of serum or blood is scarcely correct (for we should rather

find the ratio existing between the water and soluble salts) ; if thi.s is

done, then, from our experiments, the amount of salts, instead of

being decreased^ as supposed by Dr. O'Shaughnessy, will be found

always increased. It is curious to remark the composition of the blood

in Cases I. and II. ; the subjects were children under ten years of age,

in whom the disease proved rapidly fatal. In both specimens of

blood, the soluble salts were very greatly increased ; in that from the

younger child, they were nearly twice the amount found in health. I

should have been almost inclined to doubt the accuracy of these

analyses, as they were made on very small quantities of blood, but on
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looking into my note-book, every step appears to have been correctly

performed, and, to confirm their accuracy, the third analysis made on

the top portion of the blood (much more fluid being used in the opera-

tion), showed a still greater increase of these salts, due to the presence

of a larger quantity of serum in a given Aveiglit of blood. It would

hare been extremely interesting to have known the composition of

the stools passed by these children, to have seen whether or not the

ratio between the water and soluble salts was increased. In Dr.

Parkes' paper on ' Intestinal Discharges in Cholera,' it will be

observed, that the stools passed by children, 10 and 11 years of age,

contained in the 1000 parts a smaller amount of the salts than those

discharged by adults ; and it is possible that there may exist some

difference in the mode of action of the poison in children and adults :

a difference in the symptoms certainly does exist.

" It was noticed in the cases now referred to, as well as in the

previous epidemic, that the blood often became neutral, in some cases

even acid. Dr. O'Shaughnessy considered this as depending on the

blood losing its carbonate of soda, to the presence of which its normal

alkaline reaction was referred. At the present time, however, the

existence of tins salt, even in healthy blood, is denied by many ; and

certainly many of the properties of the serum, formerly ascribed to

it, depend on the tribasie phosphate of soda, which, when it contains

two atoms of fixed base, possesses an alkaline reaction, and has the

power of holding carbonic acid in solution. That this alkaline salt is

not deficient, even when the blood shows a decided acid reaction, was

clearly proved by our finding that the ash from such blood or serum

exhibited alkaline properties, quite as strong as that obtained from

these fluids in health.

" The nature of the acid which existed in such blood was not made

out ; but it certainly was not volatile. Though we have found no dimi-

nution of the salts in the blood of cholera patients, yet, of necessity, the

total amount in the system must be decidedly lessened, but so also is

the total bulk of the blood.

" Urea.—It was stated by observers in the last epidemic, that urea

had been detected in the blood and other fluids in cholera ; but in

most cases its amount was not estimated, and no relation between

the quantity of this principle and the stage or intensity of the dis-

ease was observed : to this point we paid some attention, and I think

that the results obtained will prove interesting. In Cases 11; and

III. (Tooting children), no urea was found, and certainly it did not

E 2
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exist in tlic blood to any large extent. Still, from the small amount

of blood examined, a quantity greater than in health might have

escaped discovery; and that such was the case, we have some

evidence in the increased amount of uric acid, which, when suspen-

sion of the urinary excretion takes place, is found in excess in the

blood along with the urea, and can be more easily discovered, not

being so liable to suffer decomposition ; still the urea was not in

large excess. In these cases, death took place during the stage of

collapse. In Case III. it will be also observed that no urea was

found, but Dr. Parkes remarks, that it may have been present in

small quantities, but certainly not in large excess. The blood in

Case IV. was not examined for this principle. In Case V. urea

was sought for twice : first, when the patient was in a state of

partial collapse; next, in the blood obtained from the large vessels

after death ; and it vnW be seen, that in the collapse stage (not

intense), 1000 parts of blood contained 0'38 part of urea; after

death (partial I'eaction having taken place), as much as 0*92 part

was found in the same quantity of blood. In Case VI., where the

blood was taken after death, the patient having had partial reaction,

and then becoming semi-comatose, 0*G5 part of urea was obtained

from the 1000 parts of blood; and, lastly, in Case VII., where re-

action had been restored, and tlie patient was suffering considerably

from head symptoms and fever, the 1000 parts of the serum of the

blood taken during life, ^delded 1'14 part of urea. So we find that

the urea gi'adually increases in amount, from the cold stage to that of

febrile reaction. The explanation of this phenomenon is, I think,

exceedingly simple ; for I should imagine, that in intense and sudden

collapse not only is the function of the urinary excreting organ

diminished or suppressed, but also the vital metamorphoses, and

therefore the formation of urea, are likewise nearly suspended. This

would account for the small amount usually found in the collapse,

and probably the quantity varies inversely with the intensit_y of this

state; but when partial reaction ensues, and the vital changes take

place with greater activity, should the function of the kidneys not be

at the same time restored, urea must accumulate in the blood, and

the amount must depend on the degree of the reaction (febrile or

not), and the extent of suppression of the urinary secretion. This

view is certainly supported by the results which have been as yet

obtained, not only recently by ourselves, but also in the former epi-

demic by Dr. O'SIiaiighnessy and others.
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" CONCLUSIONS.

" In comparing the recent analyses with those made during the

last epidemic, it will be seen, that as far as concerns the physical pro-

perties of the blood, the diminished amount of water, and the conse-

quent increase of the solid portion, also the high specific gravity of

the serum, and its tendency to become less alkaline, our own conclu-

sions perfectly agree with those previously made ; and, therefore,

that conclusions 1, 2, and 3, before given, are thus far confirmed.

With regard to (4) and (5), concerning the salts and urea, our con-

clusions must be

—

" 4. That, in cholera, the saline constituents of the blood are not

only not decreased in amount, but sometimes exist even in increased

proportion, and that the diminution of its alkaline reaction is not due

to the loss of salts, but to the impeded excretion of organic acids,

which are constantly being formed in the system.

" 5. That urea usually exists in increased quantities in cholera

blood, but that the amount differs considerably in the different stages of

the disease
;
being but small in quantity in the intense stage of col-

lapse, increasing during reaction, and in excess when consecutive

febrile symptoms occur."

The sinuses, and veins of the meninges, were more or
Encephalon.

j^^^ loaded with dark blood. In most cases this was

the only morbid appearance. In 3 instances there was sub-arach-

noid effusion ; thus in a male, eet. 64, who died in collapse, an hour

and a half after the injection of a saline solution into the veins, the

whole duration of his severe symptoms being 16 hours, the brain

was watery and soft, with several drachms of fluid in the ventricles,

and also great sub-arachnoid effusion. Again, in a male, set.

56, who died in collapse, with asphyxia, after 18 hours' severe

symptoms, the superficial veins between the convolutions were much

distended with dark fluid blood; and a large quantity of serous fluid

was effused beneath the arachnoid ; each lateral ventricle also con-

tained about half an ounce of clear fluid.^ In the third female,

get. 53, who died suddenly in collapse, the vessels of the pia mater

were moderately full of blood, with slight osdema of the tissue. In

addition to these cases, 2 others were reported, in which there

was effusion into the lateral ventricles ; death took place in collapse,

the duration of the severe symptoms being in one 30 hours, and in

the other 12 ; in both, " the lateral ventricles were dilated and full

of scrum."
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The brain substance was normal, except that it often presented

on section numerous red points, from fulness of the smaller veins.

In one of the cases noted above, and in 2 others, the tissue was

rather moist.

The results given by Briquet and Mignot* are drawn from 22

cases :
" For the most part the sinuses of the dura mater and the

large vessels were full of blood. lu 20, a fine injection of the

capillary vessels of the pia mater gave a purple color to the surface

of the hemispheres, more marked on the convexity tlian at the base

of the brain In 5, a general opalescence of the arachnoid

was noticed, with patches of a milky whiteness. In 5 there was

adhesion (?) of the pia mater to the cerebral substance ; and in 10

sub-arachnoid effusion

" The grey substance was dark colored, and the white dotted Math

points from the engorged vessels. The surface of the ventricles was

frequently of a roseate tint. In 5 cases the ventricles contained a

considerable quantity of serous fluid, slightly tinged with blood. The

cerebral substance had the normal consistence. In some cases, the

flattening of the convolutions seemed to indicate a certain amount of

turgescence."

Virchow t observes that he met vnth no structural changes in the

brain and spinal cord. " There was well-marked venous hypersemia,

with oedema of the pia mater, and sometimes a slight increase of

fluid into the ventricles."

Reinhardt and Leubuscher^ report as follows :
—"After death in

the algide stage, we always found the veins of the meninges more

or less congested, together with oedema of the pia mater in diffferent

degrees. The cerebral substance was healthy, occasionally rather

vascular. In the ventricles nothing abnormal, except venous con-

gestion of the plexus choroides."

* Op. Git., p. 420. t Med. Reform, No. 12. t Op. Git., p. 509.
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MORBID APPEARANCES WHEN DEATH OCCURRED AFTER

REACTION.

^ The mucous membrane of the stoinacli was either natural

in appearance, or presented scattered patches of hyperse-

mia at different parts, especially at the greater cul-de-sac, and along the

lesser curvature towards the pylorus. In a male, set. 29, who died

on the ninth day of consecutive fever, the mucous membrane of the

stomach was of a dark color, from congestion, with numerous minute

spots of ecchymosis. In a female, set. 37, who died on the seventh

day of the disease, " there was general and intense injection of the

mucous membrane of the stomach, most marked along the lesser

curvature and posterior surface j the injection was striate and punc-

tate, the tissue not softened." Again, in a male, £et. 39, who died on

the eighth day, " there was punctate injection in different parts of the

stomach, and at the cardiac end a slough as large as a split pea nearly

through the coats. The surface of the mucous membrane was covered

with bloody mucus." In a fourth case, a male, set. 45, death occurring

on the third day with partial reaction, the stomach was " much con-

tracted, the mucous membrane hypersemic along the lesser curvature

and near the pylorus, the ridges of the rugae being of a dark color, from

vascular injection. About three or four inches from the pylorus there

were two ulcers, the larger being about half an inch long ; the edges

were sharply defined and minutely injected.

Reinhardt and Leubuscher * observe that, " in the latter stages of

the disease, the hypersemia of the stomach was much less marked or

altogether absent. Fibrinous exudations upon the surface of the

mucous membrane were not observed."

Briquet and Mignot describe the morbid appearances occurring

during the period of reaction under four distinct sections :

—

1st. As observed after death from asphyxia, reaction being incom-

)leto.

• Op. Cit., pp. 486, 492.
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2nd. From cerebral congestion.

Srd. From mcningo-cnccplialitis.

4tli. From tlioracic inflammation.

The following is a summary of their observations upon the gastric

mucous membrane as recorded under these different sections. It

was examined in 35 cases, in 23 of which there was some amount

of congestion. This was greatest in the 5 cases contained in the

first section, and which obviously belonged rather to the cold stage

than to the period of reaction ; in all the others it was but trifling.

This accords with the obsei-vations of others, that during the period

of reaction, the congestion of the gastro-intestinal mucous membrane

which characterized the algide stage, was lessened or entirely re-

moved.

In a few of their cases these authors speak of softening of the

mucous membrane, principally limited to the greater curvature, and

never extensive. It was probably, from its seat, a post-mortem

change, in confirmation of which probability they state that, in some

cases, the softening was gelatiniform.

Small The mucous membrane of the small intestine was
Intestine, &c. generally pale or only slightly hypersemic, and the

pulpy (Edematous condition of the tissue and intestinal glands, occurring

in the algide stage, had much diminished or entirely disappeared.

There were, however, some exceptions to this tendency to resolution

of the previous hypersemia, and restoration of the tissue to its normal

condition ; those parts of the mucous membrane which during the

cold stage had been most affected by vascular injection, being occa-

sionally subject, during reaction, to progressive diphtheritic effusion,

which subsequently led, as described below, to disintegration of the

tissue.

The glandular structures were not the seat of any special secondary

affections. When they were in a morbid condition, which was rare, it

was in common with the general mucous surface adjacent ; but inas-

much as, at this period of the disease, the lesions of the first stage

were receding, so the patches of Peyer and the solitary glands were

either quite normal or less swollen and oedematous than in the cold

stage.

The following are the particulars given by Reinhardt and Leubu-

scber, of the morbid appearances found in the intestinal tract in this

stage :
—" In one series of cases of which the numbers were small,

the changes in the nuicous membrane previously observed in the cold
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stage were either receding or liad entirely disappeared. The hyperae-

mia of the capillary veins in particular had lessened or was no longer

perceptihie, and only the larger ones were here and there congested.

Corresponding to this change, the niemhrane, instead of being of a

bright red, was of a dull grey or slate color. The solitary glands and

Peyer's patches were now only slightly enlarged or quite normal.

The contents of the canal foeculent. The intestinal tract often pre-

sented no farther morbid appearances either when death had occurred

in the typhoid stage, or when accidental complications had super-

vened In a second and more numerous series of cases, some

parts of the intestine were in the condition above described, whilst

others presented, to a greater or less extent, appearances having the

closest similarity to dysentery.

" The mucous membrane, and also the submucous tissue in the

severer forms of the affection, were deeply reddened, vividly injected,

and also infiltrated to a greater or less extent with extravasated

blood. In the large intestine the affected parts were commonly in

the form of longitudinal or oblique folds, or irregular bosses and

protuberances, arising from cedema of the submucous cellular tissue

;

when incised and compressed, the serous fluid was discharged, and

they collapsed. In the small intestine, the hypersemia was mostly

on the ridges of the transverse folds (valvulse conniventes), which

were also swollen from serous exudation. In only one of the cases

of this series, where death occurred quickly upon reaction, were the

changes in the large and small intestine such as are here described

;

in all the others the congested parts were infiltrated to a greater or

less extent with a solid exudation, which, after Virchow, we would

designate ' diphtheritic' This exudation contained but little water,

was of a greyish or yellowish-white color, and under the microscope

was amorphous. It was rendered translucent by acetic acid and

caustic alkali, but resisted the action of the former for some time.

The deposit began in the superficial layers of the mucous membrane,

and was mostly confined to the membrane itself, but in certain parts

it extended somewhat beyond, as in the small intestine, where it

filled up the spaces between the viUi, fusing them together into a

continuous mass, in which, by the aid of the microscope, the outline

and tissue of some of the villi could occasionally be distinguished.

The infiltration gradually extended from the superficial to the deeper

layers of the membrane, and not rarely to the submucous tissue.
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The deeper layers were never affected, vvliilst tlie superficial remained

free, but the converse was frequent. The surface of tlie diseased

parts was generally of a dirty yellowish-brown, from imbibition of

the coloring matter of the bile, and hence it was easily distinguish-

able ; it was in those rare cases only where the intestine contained no

bile, that the exudation had its proper yellowish white color. The

extent of the effusion varied extremely ; in some cases it was

slight and only on a few of the hyperaemic patches, in others it

infiltrated the swollen mucous membrane and the submucous tissue

over a wide extent, and in some places to the depth of two or

three lines. These changes were found in both the large and small

intestine, either in the one or the other only, or in both at the same

time. Those parts where the hyperaemia had been most marked in the

cold stage were principally affected. In the small intestine the ileum

was the principal seat of the diphtheritic inflammation, particularly

the vicinity of the ileo-coecal valve, from which point it extended,

lessening in intensity, to a variable distance upwards into the ileum or

even into the jejunum. Very frequently the infiltration was limited

to the swollen valvulse conniventes, the intervening portion of the

mucous membrane being free ; adjacent to the ileo-caecal valve large

tracts of the intestine in its whole circumference were not rarely

affected. In the large intestine the coecum and rectum were the seat

of this lesion, whilst the intervening parts were in a much less degree

prone to it. In 2 cases through the whole length of the large in-

testine there was acute hypersemia with diphtheritic exudation, pro-

ducing an appearance precisely like dysentery, and diminishing in in-

tensity from the rectum upwards. During life there had been numerous

watery dejections containing mucous flocculi tinged with blood. In

the other cases the evacuations presented no obvious change, and had

not the characters met with in the first stage of dysenter}'. This \\'as

probably owing to the small extent and the slow development of the

diphtheritic exudation.

" The exudation, without undergoing any degree of organization,

gradually softened, and the tissue in which it was contained softened

with it. This process of disintegration commenced on the surface,

and by extension to deeper parts produced a loss of substance of

variable extent
; subsequently having the characters of common

ulceration. In general, however, the cases were fatal before the

diphtheritic matter was fully thrown off."
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^. ^
The morbid appearances presented by the liver when

' ' death occurred in the consecutive fever, were by no

means distinct. They often differed but little from the normal state,

and were probably due in great part to the condition of the venous

system at the time of death. There was no increase of volume.

On section, the secreting structure was of a dull reddish brown

color. The secreting elements, examined microscopically, appeared

to be normal.

The gall bladder and ducts were in general healthy, and the bile

contained in them often dark and viscid ; there was, however, no uni-

formity either in the quantity or physical qualities of the secretion.

In several instances the gall bladder and the larger ducts contained a

turbid watery mucous fluid, either colorless or tinged with bile ; the

lining membrane being at the same time hypersemic, and in parts

roughened by granular fibrinous exudation. The following cases,

quoted from the tabular report, may serve as examples :—A female,

set. 37, was in collapse for 24 hours ; during the consecutive fever

there was great tenderness over the gall bladder : death occuiTed on

the sixth day of the disease. On a post-mortem examination the

liver was pale. The gall bladder was distended, and contained about

3^ ounces of greenish thin turbid bile. The mucous membrane was

minutely injected and roughened and opaque from exudation

A male, set. 39, was in partial collapse for more than 36 hours, fol-

lowed by moderate reaction, during which the urine was albuminous.

Death occurred on the sixth day of the disease. The liver was rather

small and pale, the gall bladder full of turbid yellowish serum, and

the lining membrane of a pale grey color, with adherent mucus; in

the contents examined by the microscope were found granules,

granular nuclei, blood corpuscles, and oily particles.

It is probable that this morbid condition of the gall bladder and

ducts begins during the cold stage, in common with the affection of

the mucous membrane of the duodenum, and that it is not to be re-

garded as any new action set up in the consecutive fever.

Pirogoflf (Plate XIV., fig. 4) gives a sketch of this diphtheritic

affection of the lining membrane of the gall bladder, which he ob-

tained from Professor Himmelstern, of Dorpat, together with the

following history :
—" The patient was a male, set. 56, admitted into

the hospital 12 hours after the commencement of the attack. He
then complained of a very severe pain in the region of the liver,
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accompanied with the principal symptoms of the cold stage of epidemic

cholera. After 24 hours the severity of his symptoms lessened, but

the pain in the hepatic region continued, and rather increased in vio-

lence; an intense peritonitis set in, and the patient died on the fourth

day after admission. On a post-mortem examination there was found

recent plastic exudation upon the surface of the peritoneum. The
base of the gall bladder had contracted adhesions to the colon, and

was perforated by a small ulcer. The internal surface was of a red-

dish-brown color, over which were scattered yellowish exudations,

irregular in form, and of several lines in extent. The mucous mem-
brane beneath was much injected, and completely deprived of its

epithelium. In the intestinal canal the villi were observed to be

swollen, and the patches of Peyer and the solitary glands affected

wath the cholera process."

Reinhardt and Leubuscher, and Briquet and Mignot, record similar

observations upon the occasional occurrence of inflammation of the

gall bladder and ducts, with diphtheritic exudation upon the surface

of the mucous membrane. Respecting the hepatic tissue they

observe, that it in general presented nothing remarkable, except being'

more full of blood than in the cold stage.

The spleen was small and shrivelled, but its texture
Spleen,

normal. The morbid appearances occasionally observed

in- it, such as mottling of the tissue, from partial congestions and

fibrinous effusions, have been described in the former section, since

they had their origin in the collapse of the algide stage. The morbid

hypertrophy of the spleen, and the various alterations of its tissue,

which occur in miasmatic and low-lying districts, in which also

cholera prevailed, are to be considered apart from any influence of

the choleraic poison.

The kidneys in this stage were frequently enlarged, the
Kidneys,

structure coarse, and presenting traces of venous hyperas-

mia. The state of the urine during life indicated a condition similar

to that occurring after scarlet fever, and the morbid appearances

of the secreting structures of the kidney were not dissimilar to those

that are met ^ ith after that disease. The follomng instances may

be taken as illustrations:

—

J. J., set. 30, was in collnpse for 32 hours—this was followed by

consecutive fever, and he died on the tenth day. During the collapse

the urine was altogether suppicsscd. In the consecutive fever, the
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secretion was very small in quantity, of the color of coffee, and

coagulable by heat. It contained Llood corpuscles, exudation cells,

free nuclei, and epithelium. On a post-mortem examination the

kidneys weighed 15^ ounces. Tlie capsules were not adherent.

The secreting structure was pale, (Edematous, and easily lacerable.

The Malpighian bodies injected. The tubules contained finely-

granular epithelium, with oil globules and free nuclei.

J. B., set. 45. Stage of collapse well marked, duration 30 hours,

followed by moderate reaction. On the third day about an ounce of

urine of a dark brown color was drawn off by the catheter. It

was coagulable by heat and nitric acid; and contained blood and

exudation corpuscles in large numbers. The patient lay in a drowsy

state, with contracted pupils; death occurred on the evening of the

fourth day. The kidneys weighed 9^ ounces. The capsules sepa-

rated readily. Tlie surface was marked by stellate venous injection.

The cortical substance was slightly increased in thickness, and pale

;

but so far as the naked eye could discover, not otherwise abnormal.

J. W., set. 39, in well-marked collapse for 24 hours, followed by

slight signs of reaction. As he was passing into collapse, a small

quantity of urine was voided. It was acid and albuminous. On the

fourth day about an ounce of dark alkaline and very albuminous

urine was secreted ; it was otherwise nearly suppressed. He died

on the seventh day. The kidneys were rather large, capsules ad-

herent, surface granular and injected.

Speaking of the progressive morbid changes in the kidney, which

had their origin in the cold stage, Keinhardt and Leubuscher * add,

" As the disease advanced, the infiltration of the renal structures

was more extensive, the cortical substance being principally affected.

It was increased in thickness, of a pale color, and easily lacerable.

On strip])ing off the capsule the surface was left uneven and

granular. In the tubular structure the infiltration extended from the

apices of tlie cones towards tlieir bases, portions of wliich often

retained their normal appearance whilst the cortical substance adja-

cent was swollen and of a greyish-white color. It is worthy of

remark, that the degree of hypertemia which led to these exudations

was slight. In the further course of the disease there was a deposit

of fat into the epithelium of the uriniferous tubules, and a production

Op. Cit., p. 497.
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of grannle-cells. The deposit of fat often began as early as the fifth

or seventh day of the disease."

According to Briquet and Mignot*, out of 24 cases, fatal in the

stage of reaction with cerebral complications, in 15 the kidneys were

increased in volume with well-marked hypersemia of their tissue. In

these cases the urinary secretion had been scanty and albuminous.

The mucous membrane of the bladder was congested in half the

cases. In one case the ureter and pelvis of one of the kidneys

contained coagula; the patient having passed bloody urine just pre-

vious to death.

The appearances presented by the lungs varied
Lungs.

according to the mode of death. In general the whole

pulmonary tissue was full of blood, and, the posterior parts in parti-

cular, subject to hypostatic engorgement, in some instances so extreme

that the portions thus affected were entirely devoid of air. The

bronchial membrane was reddened, and the tubes were full of frothy

mucus. Where the symptoms of reaction had been decided, pneu-

monia of a low form supervened in the posterior and inferior parts

of the lung, the portions thus affected presenting all the gradations

from mere engorgement with oedema to red or reddish-grey hepatiza-

tion. In some rare instances the anterior parts were affected with

lobular pneumonia.

Recent fibrinous exudations upon the pleura, Avith some amount of

fluid effusion into the cavity, were not uncommon, but rarely extensive.

Reinhardt and Leubuscher-)-, speaking of haemorrhagic exudation

into the pulmonary tissue during the cold stage, go on to state that,

" in the latter stages of cholera, these were more frequent, and some-

times of considerable extent. They presented various appearances,

being at first of a dark venous color, afterwards becoming grej',

compact, and solid, and, when more advanced, softening in the centre

into a puriform fluid. When pneumonia existed it constantly had

its seat in the lower lobes, the hepatized parts being firm and com-

pact. In one case there was extensive bronchitis, with tracheitis and

oedema glottidis. The inflammation extended in parts to the finest

bronchi, and was complicated, with lobular pneumonia. In one

instance the mucous membrane of one of the larger bronchi was

infiltrated with diphtheritic exudation."

* Op. Citat.. pp. 443, 444. t Op. Citat., p. 507.
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Dr. Budd*, writing on the last epidemic, states that he found

pneumoiiia in 4 out of (J cases where the patients had lived 45

hours after the attack. In one of these, which was fatal at the end

of the ahove period, the pneumonia was partial, interlobular (?), and

confined to the lower lobe of the right lung. In 2, fatal at the

end of 96 and 138 hours respectively, the lower lobes of both lungs

were in a state of red hepatization.

Traces of pericarditis were found in a few instances.
Pericardium.

^^^^ .j, ^^^^ among the more rare complications of

the secondary stage. In one case which occurred to ourselves, there

were rough and firm deposits of fibrin about the base of the

ventricles, and in another the cavity contained four ounces of turbid

fluid, with fibrinous flakes.

Heart, Blood, In many cases nothing was observed worthy of note,

either in the cardiac tissue itself or in the general

condition of the blood in the different cavities, but not rarely the

muscular substance was flaccid and soft, and, according to some

observers, altered in color.

Briquet and Mignot t found the muscular tissue of the heart soft

and friable in 11 cases out of 23, fatal in the typhoid stage, with

cerebral complications. With this alteration a change of color was

also noted, the tissue being pale or yellowish in five cases, and in

one of a violet tint. These authors also observe that the interior

of the heart and large vessels was frequently stained by imbibition.

The degree of distension of the cavities and the state of the blood,

whether coagulated or not, depended very much upon the mode of

death. When the cases were fatal with symptoms of asthenia, the

blood more frequently remained fluid, or formed only a soft coagulum;

but when the cause of death was pulmonary obstruction, the right

cavities and the large vessels contained fibrinous coagula and firm

clots, having the usual appearances.

The morbid appearances in the brain and its mem-
' branes were generally indistinct, and were principally

venous hyperaemia and serous efll'usion, varying in degree and amount

according to the duration of the symptoms and the mode of death.

The pia mater was often oedematous, and the lateral ventricles in some

instances contained an excess of fluid. The cerebral substance was

cither natural or rather watery, but not altered in consistence. Plastic

* Library of Medicine—Article, Cholera. t Op. Cit., pp. 434, 444.
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fibrinous effusions were very rare. These observations are confirmed

by Reinlinrdt and Leubuscber, who state that, " in those who died in

the typhoid stage, they found no obvious morbid condition of the

brain besides venous congestion, which was in general less tlian in the

cold stage. Not rarely there was oedema of the pia mater, and

sometimes an increased quantity of serum into the ventricles, and the

brain substance itself was slightly oedematous." They further add,

that " all these appearances were observed by them in persons who
died with other complications, as pneumonia, &c., and when there had

been no symptom of cerebral affection."

Briquet and Mignot in their report* state that, of the cases coming

under their notice, 17 sank with symptoms of cerebral congestion

after complete reaction. Of these, 11 were examined post mortem,

and the state of the nervous centres particularly investigated. On an

average, the patients lived four days and a half after reaction was

established. There were bright red patches on the dura mater in

one case. In 3, an opalescence of the arachnoid with serous

effusion beneath. In 4, the sinuses and large veins were gorged

with blood, and the smaller vessels of the pia mater injected. This

latter condition was well marked in 10 cases, and in two-thirds of

these more so on the convexity of the hemispheres than at the base.

In 8 cases there was thickening and oedema of the pia mater, the

infiltrated fluid being generally limpid and colorless, but sometimes

sanguinolent. In 3 cases there was firm adhesion of the mem-
branes to the grey matter. In 8, the cortical substance showed an

active state of congestion, being of a rose tint with numerous red

points. In 7, a similar condition of the white substance was well

marked. The surfaces of the ventricles had frequently a tint of

redness more or less vivid, and their contents were faintly colored

with blood. In one instance there was a rather abundant effusion of

a citron color.

They also give the details of 13 cases fatal with symptoms of

meningo-encephalitis, the mean duration from the period of reaction

being about six days. In 1 1 of these there was intense injection of

the small vessels of the pia mater, and in 5 sub-arachnoid effusion.

In only 3 instances was there plastic effusion on the surface of the

arachnoid. The cerebral substance, both grey and white, was injected

in ] 2 cases ; in 6 of these the injection was very marked, especially

• Op. Citat, p. 430.
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in the white matter. The interior of the ventricles had a rose tint,

and contained a few drachms of slightly-sanguinolent fluid in 7

cases ; in only one was it so abundant as to distend the cavities. The

cerebral substance seemed rather softened in 2 cases, and in 4 the

convolutions were flattened, indicating a decided tuigescence of the

whole mass.

p
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Remarks.

Slight

puck-

ering

of

apex

of

one

lung,

atheroma

in

aorta.

Dr.

Whyte

Barclay.

Old

pleu-

ritic

adhe-

sions.

Dr.

Barclay.

Dr.

Barclay.

Dr.

Barclay.

Ventricles. Dilated,

full

of

se-

rum.
Dilated,

full

of

se-

rum.

Small quantity

of

serum.

Empty.

Brain
Substance.

Numerous

vascular
points. Numerous

vascular

points,

sub-

stance

soft.

Blood

ves-

sels

congest-

ed.

Bather

dry,

numerous

vascular

points.

o
C

6
CJ

S D.

M.

unu-

sually

adhe-

rent,

vessels

and

sinuses

loaded

with

blood.

D.

M.

ra-

ther

adhe-

rent,

vessels

and

sinuses

loaded

with

blood.

D.

M.

ra-

ther

adhe-

rent,

vessels

and

sinuses

loaded

with

blood.

Lungs.

Empty,

sometimes

slightly

con-

gested

poste-

riorly.
Slightly

congested
posteriorly.

Much

con-

gested

post-

teriorly.

Bronchial

membrane

of

right

lung

congested.

Very

slightly

congested. Cretaceous

deposit

at

right

apex.

Heart

and

Blood.

Blood

dark

and

thick,

not

coag.,

large

fibrinous

clot

in

right

ventricle.

Heart

flabby.

Blood

dark,

thick,

fluid,

fibrinous

clot

in

right

ven-

tricle.

Heart

flabby.

Blood

pitchy,

large

fibrinous

clot

in

inferior

cava.

Heart

flabby,

con-

taining

large,

black,soft

coagula.

Female Sexual
Organs.

Kidneys

and

Urinary

Passages.

Slightly

con-

gested. Congested.

Slightly

con-

gested.

Capsules

adherent.

Slightly

con-

gested.

Peritoneum.

Gall-bladder

and

ducts.

Loaded.

Large

quan-

tity

of

dark

bile.

111

FuU.

Pull

of

dark

blood.

Liver. Contained

less

blood

than

nor-

mal.

Case.
rH d CO

F 2
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Spleen.

Mesenteric

Glands.
...

Much

en-

larged.

Intestinal

Glands.

Aggregate.

Through-

out,

very-

distinct.
Enlarged

throughout. Through-

out

promi-

nent

with

in-

tensely

con-

gested

capil-

laries.

Only

two

patches

pro-

minent.

Solitary.

Few

en-

larged

at

end

of

ileum,

none

visible

m

large

in-

testine.

Enlarged

at

end

of

ileum

and

in

large

intestine.

Few

en-

larged

at

end

of

ileum,

none

in

large

intestine.
Enlarged

at

end

of

ileum.

Mucous

Membranes.

Large

Intestines.

Healthy. Healthy. Healthy. Healthy.

Small

Intestines.

"

Slight

congestion

at

commencement

of

ileum.

Increased

vascu-

larity,

especially

at

lower

end.

Patches

of

conges-

tion

in

jejunum

and

ileum.

Increased

vascu-

larity

throughout.

Stomach.
Healthy. Healthy.

Increased

vascu-

larity.

Increased

vascu-

larity.

Death

in

Reaction.

No

reac-

tion,

deli-

rium

and

coma,

Collapse.

...

Collapse.
Collapse. Collapse.

Duration

of

severe

symptoms.

3
days.

Diarrhoea

a

month,

sickness

and

vomit-

ing

4
days.

Died

16

hours

after

admission.

No

his-

tory,

died

5

hours

after

ad-

mission.

26

hours.

Sex and Age.
Female 10 Female 63

Male...

Female 25

PaCA
^ <0 CO
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Remarks,

Dr.

Barclay.

Dr.

Barclay.

Dr.

Barclay.

Dr.

Barclay.

Reinhardt

and

Leubu-

scber.

Case

vi.

Ventricles. Small

amount

of

serum.

Brain
Substance.

examined.

Soft,

watery,

rather

vascu-

lar.

examined.

Vascular
points

numerous.

a
a

8

s

Head

not

Congested,...

sinuses

load-

ed

with

fluid

blood.
Head

not

Congested,

sinuses

load-

ed

with

dark

fluid

blood.

Lungs. Slightly
congested posteriorly.

Healthy.

Cretaceous

deposit

in

left

lung.
Somewhat

congested. Emphyse-

matous,

inf.

lobes

con-

gested.

Heart

and

Blood.

Blood

dark,...

brown,.

..fluid.

Blood

dark

and

pitchy,

with

im-

perfect

coagula.

Heart

flabby.

Blood

dark,

quite

fluid.

Pericard.

empty.

Heart

flaccid,

dark

coagula

and

fluid

blood

in

right

ventr.,

no

fibr.

coagula.

Female Sexual
Organs.

—
Uterus

atrophied. Cysts

in

both

ovaries.

to

a

O "
c £•
ss

p

Slightly

con-

gested.

Capsule

adherent.

Much

congested.

Healthy.

Slightly

mottled.

No

change

of

sub-

stance.

Peritoneum.

... Covered

with

slimy

secretion.

Gall-bladder

and

Ducts.

Loaded

with

dark

bile. Contained

small

quan-

of

bile,.

..not

distended.

Distended

with

bile.

Ducts

dis-

tended

with

catarrhal

se-

cretion.

Gr.

bladder

dis-

tended,

bile

dark

green,

fluid.

Liver.
...

Liver

large

and

congested.

Less

1

blood

than

normal, slightly fatty.

Case.
0> O r-H <M CO

i-t i-l i-l rH
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Reaction.
Hydroce-

phalic
symptoms.

Typhoid.
Reaction with

coma.

Dea

Collapse.

Duration

of

severe

symptoms.

54

hours.

8
days.

7
days.

Sex and Age.
Female 54

Male...

33
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Spleen.
Normal

white

cor-

puscles

dis-

tinct

Mesenteric

Glands. Slightly

enlarged

and

pale.
Enlarged

and

pale.

Intestinal

Glands.

Aggregate.

Many

with

small

round

ulcerations.

Not

obvi-

ously

en-

larged.

Solitary.
Brunner's

glands

swol-

len,

spots

of

great

conges-

tion

and

in-

filtration

of

blood.

Soli-

tary

glands

enlarged.

Not

obvi-

viously

en-

larged.

Mucous

Membranes.

Large

Intestines.

Limited

patches

of

hy-

persemia

in

coe-

cum,

colon,

and

rectum.
Congestion

of

the

coecum

and

large

intestine

grad.

increasing

in

intensity

from

above

downwards.

The

surface

of

the

muc.

mem.

raised

and

infiltrated

with

diphth.

exuda-

tion,

in

parts

ulcerated.

The

whole

surface

of

the

rectum

covered

with

the

same

of

a

brownish

color.

Small

Intestines.

Duodenum

con-

gested.

Congested,

and

of

a

dark

greyish

color.

Stomach.

Congestion

at

the

cardiaand

lower

part

of

oesoph.
Normal.

Death

in

Reaction.

Typhoid.

Exan- them.

Typhoid.

Collapse.

Duration

of

severe

symptoms.

14

days.

9
days.

Sex and Age.
Male...

31 Female 61

u
r-l <M
0^ <M
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Remarlis.

Eeinhardt

and

Leu-

buscher.

Case

xix.

Dr.

Parkes.

Ventricles.

Distended

with

clear

fluid.

Brain
Substance.

Grey

sub.,

pale.

Membranes.
Considera-

ble

quantity

of

sub-arach.

effusion. Thickening

of

mem-

branes.

Lungs.

Full

of

air,

bloody

and

frothy

serum

in

upper

lobes. Fibrinous

coag.

stretch-

ing

from

right

ven-

tricle

into

pulmonary

artery.

Lung

subst.

dense,

not

normally

cre-

pitant,

contg.

very

little

serum.

Heart

and

Blood.

In

right

side

a

large

soft

watery

fibr.

coag.

Eight

auricle

distended,

contg.

coagula.

In

right

ventricle

fibrinous.

Mus.

subst.

healthy.

Female Sexual Organs. I c *

Kidneys

and

Urinary

Passages.

Both

atrophied

and

scarred

by

old

contraction.

Larger

vessels

full

of

blood.

Tissue

normal.

Peritoneum.

Gall-bladder

and

Ducts.

G.

B.

dis-

tended.

G.

B.

contg.

^ss

olive-

green

bile.

Liver.

Fatty.

Hepatic

tissue

dark

on

section.

Large

ves-

sels,

espe-

cially

he-

patic

veins,

full

of

blood.

Injection
around

some

of

the

lo-

bules

ap-

parently portal.

Case.
CO
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Spleen.

Firm,

rather

corrugated.

Wt.

7ounces,

color

dark.

Mesenteric

Glands. Swollen, greyish-red.

Intestinal

Glands.

Aggregate.

Moderately

and

uniform-

ly

swollen.

Not

visible

e-Tcept

in

lower

2
ft.

of

ileum,

and

then

not

much

en-

larged.

Solitary.

Much

en-

larged.

Mucous

Membranes.

Large

Intestines.

Great

conges.

of

coecum.

Transverse

co-

lon

pale.

In

descending

co-

lon

and

rectum

extravasation

and

greyish-yel-

low

exudation.

Sol.

glands

en-

larged,

and

ulcerated.

Contents

faecu-

lent.

Muc.

memb.

stained

j'ellow.

Transverse

folds

minutely

and

uniformlj'

injected.

Glands

of

mo-

derate

size,

slightly

inject-

ed

at

their

cir-

cumference.

Small

Intestines.

Convolut.

distended.

Congestion

of

the

duodenum

at

the

ori-

fice

of

the

common

duct.

Muc.

memb.

of

duod.

pale,

first

inch

ortwoyellow,...only

very

slight

redden-

ing

of

val.

conniv.

in

the

lower

part

oi

the

jejunum.

Vivid

inject,

of

upper

part

of

ileum.

Contents

brownish,

focculont.

Stomach.

Reddish-brown

mu-

cous

fluid

in

stomach,

muc.

mem.

slate-

grey,

with

black

points.

At

the

fundus,

bloody

mucus,

with

spots

of

extravasation.

Surface

of

muc.

memb.

covered

with

white

tenacious

sub-

stance,

intensely

injected

;

most

marked

along

lesser

curvat.

and

post,

surface.

Inject,

striate,

capilliform,

and

punctate.

Tis-

sue

not

softened.

Near

pylorus

pale.

Death

in

Reaction.
Reaction

with

ty-
phoid

symp-

toms.

Collapse.
Collapse.

Duration

of

severe

symptoms.

^ CO

0} 13 u
U3 C « Female 69 Female 37

Case.

(M ^ (M
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Remarks. Eeinhardt

and

Leu-

buscher.

Case

xxii.

Dr.

Parkes.

Ventricles.

Scarcely

a

drop

of

fluid.

Brain
Substance.

Firm,

not

congested.

Membranes. ...

Eather

pale.

Lungs.

Midd.

and

lower

lobes

cedematous,

with

inter,

lob.

emphys.

Small

hee-

moptoic

in-

farction

in

left.
Ecchymosis

of

pleura

at

bases.
Collapsed.

Lobular
pneumonia

in

upper

lobes

of

both

lungs.

(Edema

and

congestion

of

lower

lobes.

Heart

and

Blood.

Fluid

in

peri-

card.

Heart

flaccid,

covered

with

fat.

Eight

ventr.

dis-

tended

with

dark

fluid

blood,

slight

fibr.

coag.

upon

tricuspid.

Left

ventr.

con-

tracted

and

empty.

Eight

auricle

distended

with

dark

coagula.

Large

fibrinous

dot

in

right

ven-

tricle.

Endocardium

not

stained.

Female Sexual Organs. Extravas.

into

muc.

membr.

and

muscular

tis-

sue

of

uterus.

At

fundus

and

OS,

and

also

in

the

vagina,

on

the

ant.

wall

greyish-

yellow

exu-

dation.

In

left

ovary

recent

extra-

vasation.

Not

named.

Kidneys

and

Urinary

Passages.

Eight

kidney

coarsely

granular.

Bladder

empty,

firmly

contracted.

Wt.

without

capsules

11

J

ounces.

Tissue

flabby,

cor-

tical

portion

thick

(swoUenl)

whit-

ish,

and

coarse.

Pelvis

of

right,

pale,

left

slightly

injected.

Peritoneum.

Covered

with

slimy

secretion.

Over

sto-

mach

and

small

intes-

tines

pale.

Gall-bladder

and

Ducts.

G.

D.

dis-

tended.

G.

B.

mode-

rately

dis-

tended

with

dark-green tenacious bile.

G.

B.

dis-

tended,

contg.

34

ounces

of

greenish

thin

turbid

bile.

Lining

mem-

brane

inject-

ed

and

roughened,

in

parts

opaque

and

dull.

Liver. Yellowish

brown.

Large

ves-

sels

full

of

blood.

Wt.

44

ounces.

Pale

mot-

tling.

No

portal

nor

hepatic

conges- tion.

i 01 <M

. G 2
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Remarks. Reinhardt

and

Leu-

buscher.

Case

xviii.

Dr.

Parkes.

1

Ventricles.

Some

fluid

in

the

lat.

ven-

tricles,

Quantity

of

fluid

small.

Brain
Substance. Normal.

Not

in-

jected.

Con-

sist,

normal.

Membranes. Congestion

of

the

sinuses

and

veins,

sub-arach.
effusion.

Choroid

plex.

full

of

blood.

But

little

blood

in

lon-

git.

sinuses.

Vessels

of

pia

mater

moderately

full,

slight

oedema.

Lungs.

Small

ec-

chymosis

on

pleura.

Lower

lobes

congest,

and

oedem.,

with

boemorrhagic exudation.

Congest,

of

muc.

memb.

of

trachea.

Collapsed,
inelastic.

Pulmonary

tissue

blood-

less,

no

oedema

in

any

part.

No

ecchy-

moses

on

pleura.
Bronchial

tubes

with-

out

mucus.

Heart

and

Blood.

Right

side

much

distended

with

dark

coag.

and

fibrin,

clot.

1
3
of

reddish

serum

in

pericar-

dium.

Coronary

veins

full

of

blood.

Right

auricle

and

ven-

tricle

distended,

and

contg.

fibrinous

coagul.

Dark

coag.

in

left

side.

Female Sexual Organs.

Kidneys

and

Urinary

l-'assages.

Slightly

in-

creased

in

size,

ci>rt.

subst.

swol-

len,

greyish

red.

Apices

of

pyra-

mids

pale,

blight

ciitarrn

ol

pelvis.

Bladder

full

of

dark

urine.

Cortical

struct,

pale,

with

a

few

vascular

striae.

Thickness

normal.

A

little

milky

fluid

in

pelves.

Bladder

con-

tracted.

Peritoneum.

Gall-bladder

G.B.

flaccid.

Bile

dark

brown.

Liver.
Liver moderate-

ly

full

of

oiood.

Wt.

33

3.

Very
little blood

except

in

portal

veins.

i 1— CO
a-1 <M
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Remarks.

Old

disease

of

mitral.

Dr.

Parkes.

Dr.

Parkes.

Ventricles.

abnormal. ^iii

of

slightly-

reddish

serum.

Brain
Substance.

1

Nothing

Grey

mat-

ter,

lighter

than

normal.

Consist.
normal.

White

sub-

stance,

con-

taining

less

red

points

than

usual,

rather

wa-

tery.

Membranes.

Consider-

able

quantity

of

blood

in

sup.

long,

sinus.

Dura

mater

opaque. Arachnoid,
opalescent. Injection

and

oedema

of

pia

mater.

"

Nearly

^i

of

serum

in

occip.

fossa."

Lungs.

Nothing

re-

markable.

6^

3of
se-

rous

eifus.,

tinged

with

blood

in

each

pleura,

ge-

latinous

fibrin,

and"

recent

plas-

tic

adhesions

on

right.

Great

con-

gestion

of

post,

part

of

both

lungs,

with

hypo-

static

pneu-

monia

in

the

right

middle

lobe.

Heart

and

Blood.

Vena

cava

full

of

dark

coagula.

Right

auricle

and

ventricle

simi-

larly

distended,

containing

fibri-

nous

clots.

Right

side

and

large

vessels

con-

tain

considerable

quantity

of

dark

coag.

blood.

Female Sexu.il Organs.

Kidneys

.ind

Urinary

Passages.

Wt.

913.

Slightly

granular

from

old

disease.

Tub.

portion

pale.

Pelvis

of

left

rather

injected.

Wt.

16

3.

Capsule

readily

removed,

leaving

surface

smooth

and

moist.

Cortical

substance

generally

pale.

Peritoneum.

Gallbladder

and

Ducts.

G.

B.

con-^

tainingl^

.5

of

dark

red-

dish-green

viscid

bile.

G.

D.

full

of

secretion.

Only

small

quantity

of

blood

in

veins.

G.

B.

full

of

bile.

Lining

memb.

na-

tural.

Liver.

Wt.61

3.

Tissue

pale

fawn

color.
General appear-

ance

of

liver

nor-

mal.

Wt.563.

Hepatic

and

portal

veins

mo-

derately full.

u CO CO



92

8 S

So

2 !?
o 5

.

3 e_i^ 1 a .5 g g s

si CO rt oQ

O o o o
2 So J3 '5 °3

a s

a, A c i i c I

3 <j o -Q O) o C
o "3 e ."^ "o

? g hD 2 to =

3
to''

= 5= ai si V

<u c ^ c
53 "r: c S o

.S « S-'tb u

: — to o —

'

60

<4- ^o o

Ha
3

"3

1^

51

^ S a :! § -s

to ^ 3

.2 S
00 00
aj

«)§
§ s

I
1=1 a;

^ C
•2 J .o

^ s g

*-» C Q)

a §

— tao-;

o o

P O (-1 Q Q Ul .HO 5 -2 a S

<« s
53 tJ M -a

a 01 0) tj
,

bo 03

.2 "53

3 oT.s 2
2 2 «

*^ to

— a <3

.S 2 J3 '3

S>2
CO
CO

X-O 03
03 0 bo
03 «<

03 »fS



93

ta

u
ee

B
u

Dr.Parkes.

Ventricles.

From

Jii

to^iv

of

reddish

serum.

Choroid

plexus

ra-

ther

in-

jected.

Brain
Substances.

Minute

in-

jection

of

grey

matter

of

the

convo-

lutions.

White

sub-

stance

na-

tural.

Membranes.

Vessels

of

pia

mater

moderately
distended.

"
A

great

quantity

of

fluid

in

the

meshes."

8J

collected

from

cavity

of

arachnoid.

Thin

layer

of

plastic

exudat.

over

whole

of

left

lobe

of

cerebellum.

Lungs.

No

ecchy-

mos.

on

pleu-

ra.

Slight

congestion,

tissue

de-

void

of

air.

Heart

and

Blood.

Spots

of

ecchy-

mosis

under

close

pericard.

posteriorly.

Large

clot

in

right

auricle

and

ventricle.

Muscular

tissue

healthy.

Two

or

three

spots

of

ecchymo-

sis

on

mitral.

Female Sexual
Organs.

Kidneys

and

Urinary

Passages.

91%

stellate,

venous

inject,

of

surface,

section

of

cortical

sub-

stance

pale.

Slight

inject,

of

muc.

membrane

of

pelves.

Bladder

firmly

contracted.

Peritoneum. Dry.

Gall-bladder

,

and

Ducts.

One

ounce

ofbrownish

bile

in

gall-

bladder.

Liver. Wt.

Paler

than

natural.

Very

little

blood

in

the

ves-

sels.

Case.

CO
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Spleen.

Wt.

3
5,

containing

but

little

blood.

Spleen

of

nat.

consist-

ence,

rather

pale.

Mesenteric

Glands.

Mesenteric

glands

pale.

Intestinal

Glands.

Aggregate.

Peyer's

patches

pro-

minent,

mostly

pale,

one

or

two

slightly
injected.

Pale.

Solitary.

Numerous,

enlarged,

white.

In

jejun.

a

few

sol.

glands

seen,

at

end

of

ileum

verj-

prominent.

Mucous

Membranes.

Large

Intestines.

Ascending

colon

distend-

ed,

transverse

and

descend-

ing,

contracted.

Muc.

memb.

throughout

pale.

Solitary

glands

large.

Sol.

glands

large,

white,

not

punctate,

some

small,

round,

oval,

or

irregular

ul-

cerations.

Traces

of

old

ulceration.

Small

Intestines.

Small

intestines

distended

and

in-

jected.

Muc.memb.

of

duod.

pale.

Brunner's

glands

and

villi

very

distinct.

Muc.

memb.

of

je-

juniun

and

ileum

with

slight

and

oc-

casional

injection.

Duod.

uneven,

and

glandular

near

pylorus.

Stained

of

a

deep

yellow

at

the

opening

of

the

duct.

Villi

very

distinct

at

the

termination

of

duod.

and

throughout

je-

junum.

Small

in-

tost,

generally

ex-

tremely

pink,

from

arborescent

venous

inject.

Muc.memb.

in

jejun.

pale,

in

ileum

congested

in

patches.

Stomach.

Extremely

dis-

tended.

Muc.memb.

pale,

except

at

greater

curvat.

near

pylorus.

Contents

yellow,

opaque.

Glands

prominent

near

cardiac

end.

Death

in

Reaction.

Collapse. Collapse. Collapse.

Duration

of

severe

symptoms.

12

hours.

About

20

hours.

Sex and Age.

Case.

eo CO
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Remarks.

Dr.

Parkes.

Dr.

Balj'.

Ventricles.

But

a

few

drops

of

fluid.
Choroid

plexus

not

injected.

Brain
Substance.

Cortical
subst. natural. Medullary rather congested.

Membranes.

Vessels

of

pia

mater

moderately

filled.

Scarcely

any

serum

in

meshes.

Lungs. Pulmonary

artery

full

of

blood.

In

bronchial

tubes

reddish

frothy
mucus.

Pulmonary

tissue

contg.

but

little

blood.

Con-

gestion,

to

a

slightdegree,

in

posterior

lobes. Congested, particularly

the

left.

Heart

Blood.

Right

side

and

large

veins

full

of

dark

coagula.

No

ecchymosis

on

pericard.

Endocardium pale.

2
or

3
3of

straw-colored

fluid

in

pericard.

No

ecchymosis.

Large

fibrin,

clot

in

right

cavities.

In

left

blood

liquid,

no

stain-

ing

of

endocar-

dium.

Female Sexual Organs.

Kidneys

and

Urinary

Passages.

Right,

44

5.

Left,

13.

Minute

injection

of

cortical

sub-

stance

of

right.

M.

m.

of

bladder

pale.

Kidneys

small,

caps,

adherent

from

old

disease,

tissue

of

a

uni-

form

red

color,

Bladder

con-

tracted,

contain-

ing

1
3
of

opaque

fluid,

highly

coag.

by

heat.

Peritoneum.

Gall-bladder

and

Ducts.

In

Gt.

B.

one

ounce

of

thin

yellow

bile,

bile

flows

from

ducts

on

section

of

tissue.

Gt.

B.

half

full

of

thin

greenish-yel-

low

bile.

Liver.
Weight

2
lbs.

1
5.

Tissue

contg.

out

little
blood. Very

slight,

but

defined,

hepatic

conges- tion.

"

Vena portse

full

of

blood."
Nat.

in

size

and

struct.

Some

dark

parts,

in

which

the

centres

of

the

lo-

bules

are

black

with

blood.

nj

e!
CD t-
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Remarks. pq cq

Ventricles. Small
quantity

of

clear

fluid.

Brain
Substance.

White
substance,

dusky

grey,

darker

than

normal.

Membranes.

Vessels

of

dura

mater

very

full

of

blood.

Veins

of

sur-

face

of

brain

turgid.

Arachnoid

transparent.

No

serum

beneath.

Lungs.

Ant.

parts

normal.

Post,

three-

quarters

very

full

of

blood,

everywhere crepitant.

Bronch.

m.

m.

stained,

of

a

deep

red.

Each

pleura

contd.

about

a

quart

of

brown

turbid

fluid,

with

flakes

of

lymph

on

each

side.

Pleura

pulmonalis

of

bases

covered

with

recent

adhe-

rent

lymph,
pneumonia

of

lower

lobe

on

left

side.

Heart

and

Blood.

Jii

or

.^iii

of

turbid

brown

serum

in

peri-

card.,

some

small

ecchymoses

on

post,

surface

of

heart,

near

base.

In

right

cavit.

loose

dark

coag.

Left

ventr.

not

contracted,

blood

nearly

fluid.

No

staining

of

lining

membrane.

Jiv

of

brownish

turbid

fluid

in

pericard.,

with

fibrinous

flukes.

Female Sexual Organs.

Kidneys

and

Urinary

Passages.

Small,

full

of

blood.

No

creamy

fluid

in

pelves.

Bladder

contracted,

contains

only

a

few

drops

of

turbid

fluid,

con-

tents

caudate,

and

pavement

epithe-

liiun

with

blood

corpuscles.

Structure

uni-

formly

red.

Bladder

full

of

urine.

Peritoneum.

Natural

shining

appearance.

Gall-bladder

and

Ducts.

Ducts,

even

in

the

middle

of

the

sub-

stance,

stain-

ed

yellow

from

bile.

G.

B.

con-

tains

consid.

quantity

of

dark-

green

viscid

bile.

G.

B.

filled

with

almost

black

bile.

Liver.

Subst.

of

liver

of
a

dull

red.

Centres

of

lobules congested. DuU
brown,

struct,

in-

distinct.

Case.
r-l (M

H 2

iMBOHiiiaHaiufilWIlH
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Remarks. pq .
pq

ijP ft

Ventricles.

...

^ss

of

clear

fluid

ineachlat.
ventricle.

Choroid

plex.

pale,

some

se-

rous

cysts

on

margin.

Brain Substance. Normal.

Firm,

only

moderately congested.

Membranes.

Veins

on

surface

of

brain

ratlier

full,

no

fluid

under

arach-

noid.

Superficial

veins

be-

tween

convo-

lutions

much

distended

with

dark

fluid

blood.

A

large

quantity

of

serum

be-

neath

the

arachnoid.

cn

3

Very

much

congested

at

the

posterior

parts.

Pale

ante-

riorly,

much

congested
posteriorly,

so

as

to

sink

in

water,

texture

tough.

Heart

and

Blood.

In

pericard.

about

1
3
of

fluid,

tinged

with

blood,

no

vascu-

larity.

Staining

of

endo-

card.

(commencing

decomposition

in

body).

Blood

in

right

cavities

fluid.

^
3
of

serum

in

pericard.

Eight

ventr.

flaccid

and

thin,

containg.

a

mod.

quantity

of

loose

coagula,

endocard.

stained,

of

a

deep

purple

(body

still

warm

when

examined).

Female Sexual Organs.

Kidneys

and

Urinary

Passages.

Of

natural

size,

text,

fiill

of

blood,

especially

the

tubular

por-

tions.

Nothing

remark-

able

in

pelves

of

kidneys.

Size

nat.,

tub.

portions

congest-

ed,

of

dark

color.

Creamy

matter

in

pelves,

large

cyst

fuU

of

clear

fluid

at

the

side

of

pelvis

in

left.

Peritoneum.

Gall-bladder

and

Ducts.

Ducts

much

«

dilated.

Some

filled

with

yellow-

ish

matter,

of

a

putty-like

consistence.

In

one

branch

two

lanceolate

distomata,

G.

B.

full

of

dark-green

viscid

bile.

G.

B.

full

ofdark-green bUe.

Liver.
Natural

size

and

consist- ence.

Of

nat.

size,

flac-

cid.

Color

nat.,

text,

indistinct.

Case.
CO -*
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Remarks.

Dr.

Baly.

Dr.

Baly.

Ventricles.

Brain Substances.

Membranes.

Lungs.

Tissue

paler

than

usual,

a

little

frothy

mucus

in

bronchi.

Heart

and

Blood.

Heart

flaccid,

moderately

full

of

fluid

blood.

No

staining

of

the

endocardium.

Pericard.

con-

tains

an

ounce

of

pale

serum.

In

right

cav.

large

dark

coag.,

partly

fibrinous,

smaller,

but

of

the

same

character,

in

left.

1

Female Sexual
Organs.

. / .

Kidneys

and

Urinary

Passages.

Very

small.

Dark,

as

if

deeply

stained

with

ve-

nous

blood,

but

when

incised

but

little

blood

es-

capes.
Healthy,

pelves

contd.

a

small

quantity

of

watery

fluid

(pale

urine'!^

with

white

flocculi.

Bladder

contract-

ed

to

size

and

hardness

of

a

uterus,

coats

^in.

thick,

contd.

JJ

of

urine,

which,

when

boiled,

be-

came

like

milk.

Peritoneum.

Nearly

dry.

Gall-bladder

and

Ducts.

G.

B.

full

of

dark

wa-

tery

bile.

G.

B.

dis-

tended,

to

3

times

nat.

size,

length

4^
in.,

contg.

4
5
of

semi-

transparent,

slimy^,

pale

orange-co-

lored

fluid.

Sp.

g.

1007.

Turbid

by

boiling,

and

nitr.

acid.

In

the

fluid

cylindric.

epith.,

free

nuclei,

and

blood

discs.

Ducts

free,

contg.

pale

thin

mucoid

fluid.

Liver.

Very

full

of

blood,
particular-

ly

right

lobe.
Liver

small,

of

uniform
color, texture rather

dry.

Case.

-* -<J<
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Ill

Remarks.

Dr.

Baly.

Dr.

Baly.

Ventricles.

Plex.

cho-

roid

full

of

blood,

ventric.
fluid

small

in

quantity.

Brain Substance.

Congested

blood

oozing

in

dark

drops

from

cortical

and

medullary substance.

Membranes.

Dura

mater

very

vas-

cular.

Veins

of

surface

of

hemisphere
turgid.

No

fluid

un-

der

arach-

noid.

Lungs.
...

No

fluid

in

pleurae,

par-

tial

adhesion

of

left

Ituig.

Both

lungs

everywhere
crepitant, texture throughout

red

and

full

of

viscid

blood,

no

tubercles.

Bronchial glands

healthy.

Heart

and

Blood.

Fluid

in

large

vessels,

some

small

coag.

in

right

ventricle,

blood

mostly

fluid.

Left

ventr.

firmly

contracted,

no

staining.

In

pericardium

1
dr.

of

clear

citron-colored

fluid.

Heart

small

and

flabby,

valves

healthy,

no

staining,

no

coagula.

Female Sexual Organs. ...

Blood

and

mucus

in

the

cavity

of

the

uterus.

Os

uteri

ul-

cerated.
Coverings

of

ovaries

thickened
and congested.

Cysts

in

one

ovary.

Kidneys

and

Urinary

Passages.

Generally

con-

gested,

espe-

cially

tubular

portion.

Bladder

firmly

contracted.

Not

enlarged.

Capsules

partially

adherent.

Creamy

matter

(epithelium)

in

pelvis

of

right,

cortical

portion

pale;

of

left

cortical

portion

deficient,

and

of

dark

red

color.

Bladder

quite

empty,

but

not

firmly

contracted.

Peritoneum. Healthy.

Gall-bladder

and

Ducts.

G.

B.

full

of

dark-green

treacly

bile.

Half

full

of

dark-green

bile,

of

na-

tural

consist-

ence.

Liver.

Nat.

in

size,

struc-

ture

red,

fleshy,

and

homo-

geneous.

Of

nor-

mal

size

and

color.

Lobular
structure

tolerably

distinct, rather soft.

Case.
CO M(
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Remarks.

Dr.

Baly.

Dr.

Baly.

Ventricles.

Brain
Substance.

Membranes.

t£
B
3

Throughout

full

of

dark

blood.

Much

gorged

with

blood

in

posterior

half,

every-

where

crepi-

tant.

Heart

and

Blood.

Fluid

blood

in

right

auricle

and

ventricle,

some

fibrinous

coag.

in

latter.

No

staining.

Presents

nothing

remarkable.

Female Sexual
Organs.

Kidneys

and

Urinary

Passages.

Small

and

flac-

cid,

uniformly

red.

Bladder

not

con-

tracted,

but

col-

lapsed,

containing

about

a

tea-spoon-

ful

of

milky

fluid.

Slight

injection

of

m.

m.

about

tri-

gone.

Of

nat.

size,

of

deep

red,

tubular

portions

almost

black.

Bladder

quite

empty.

6
3
a>

C
2 No

re-

markable dryness.

GaU-bladdcr

and

Ducts.

Q.
B.

half

full

of

dark-

green

bile.

Q.
B.

full,

bile

adhe-

sive,

dark,

and

opaque.

Liver.
Small,

color

dull

brown, text, homoge- neous.

Of

a

uni-

form

dull

red.

Struct,

in-

distinct.

Ciise* O «5

I
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Spleen.
Nearl}'

double

the

normal

size,

texture

firm,

of

a

dark

slate

color.

Small,

and

moderately

firm.

Mesenteric

Glands.

Intestinal

Glands.

Aggregate.

Distinct,

but

not

swol-

len.

In

upper

half

of

ileum

distinct

and

white,

not

thickened

;

in

lower

half

obscured

by

the

congest.,

ecchj'mosis,

and

disor-

ganization

of

the

m.

m.

Solitary.

Not

very

distinct.

In

ileum

not

enlarged

or

promi-

nent.

Mucous

Membranes.

Large

Intestines.

M.

m.

of

a

dull

dusky

co-

lor.

Contents

small

in

quan-

tity,

like

thin

sruel.

Colon

m.

ra.

generally

healthy,

two

or

three

patches

of

a

grey

color

with

ecchy-

mosis,

at

these

parts

here

and

theresuperficial

ulceration

with

scalloped

bor-

ders.

In

rec-

tum

the

same

state

of

m.

m.

without

conges-

tion

or

ecchy-

mosis.

Con-

tents,

a

dirty

yellow,

turbid,

watery

fluid

in

large

quantity.

Small

Intestines.

Contents

fluid,

of

a

bright

yellow

color,

containing

abundance

of

flakes.

M.m.

generally

of

an

opaque

white.

Villi

not

very

distinct.

Duodenum

healthj'.

Contents

of

a

deep

yellow

color,

pulta-

ceous.

Jeju-

num

m.

m.,

some

patches

of

superficial

ecchymosis.

Con-

tents,a

yellow

liquid

of

consist,

of

gruel

with

streaks

of

blood.

In

ileum,

opposite

to

mesen-

tery,

a

line

of

small

patches

of

venous

congestion

and

ec-

chymosis,

increasing

towards

ccecum.

Blood

in

venous

not-

work

quite

black.

In

last

5
feet

of

ileum

m.

m.

of

dull

grey

tint,

soft,

and

beginning

to

dis-

organize

(dead).

Contents

the

same

as

those

of

jejunum.

.c

U
S
o
th

Pancreas

healthy.

M.

m.

of

stomach

firm,

of

an

opaque

white

color.

M.

m.

not

altered.

Contents

greenish-

yellow,

opaque,

fluid.

a

Death

in

Reactic

apse.
EO 00
Cu cu
-tA r*

Coll Colli Colli

Duration

of

severe

symptoms.

21

hours.

2
days

10

hours.

Sex and Age.
Male...

25 Female 26

Case.
l~ oo
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Remarks.

"3 "73
'

fH m

Ventricles.

Brain
Substance,

Membranes.

. . .
,

Lungs.

Very

in-

tensely

con-

gested, everywhere
crepitant.

Old

adhe-

sions

of

right

upper

lobe.

Both

lungs

crepitant

throughout.

Texture

red-

der

and

drier,

than

natural.

Heart

and

Blood.

4
ounce

of

straw-

colored

serum

in

pericard.

No

ec-

chymosis.

Fibr.

coag.

in

right

side

of

heart.

In

pericardium

no

fluid.

Much

fat

on

heart.

Valves

healthy,

no

staining.

Large

fibrinous

clots

in

right

cavi-

ties,

black

clots

in

left.

Female Sexual Organs.

Os

uteri

nearly

oblite-

rated,passage

through

cer-

vix

too

small

to

admit

a

probe.

Ovaries

en-

larged

and

adherent

to

surrounding

parts,

their

structure

altered.

Kidneys

and

Urinary

Passages.

Of

the

normal

size,

of
a

dark-

brown

color,

cor-

tical

subst.

rather

deficient,

caps,

not

adherent.

Of

normal

size.

Capsules

adherent

firmly

at

one

or

two

parts.

Cortical

portion

mottled,

pale

and

dark

dull

red,

natural

fine

mottling

not

seen,

hard

in

con-

sistence.

Creamy

matter

in

the

pelvis.

Bladder

firmly

contracted,

con-

taining

1
dr.

of

turbid

urine.

Serous Membranes.

Gall-bladder

and

Ducts.

Gall

bladder

quite

col-

!apsed,contg.

about

a

tea-

spoonful

of

very

thick

bile.

G.

B.

full

of

dark

watery

bile,

with

flakes

of

mucus.

Liver.

Nat.

size,

very

full

of

blood.

Struct, distinct,

firm,

of

a

dark

color.

Dark

red,

text,

fleshy,

mottled,

centres

of

lobules
congested.

Case. ^ 00

a
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PATHOLOGY OF CHOLERA.

The first unequivocal symptoms of Cholera indicate that the gastro-

intestinal mucous membrane with its ganglionic nervous centres is the

focus of the morbid action.

Whether there be a primary absorption of poison* into the blood or

not is not at present known, though our knowledge of the laws by

which many deleterious agents produce their effects renders the former

hypothesis highly probable. But in our ignorance of the substantial

cause of the disease and of the channels through which it reaches

the body, whether through the skin, pulmonary membrane, or in-

testinal tract, we must expect that different views will be entertained

by different observers, according to their speculative ideas on the

nature of disease in general, or the theory they may have formed of

the Cholera poison.

„ , , . The morbid appearances characteristic of Cholera
1 athology of ...
the cholera- are most marked in the small intestine, duodenum, and
process in the stomach, and the general symptoms indicate an early

intestines. ' °
, ,. .

and severe depression of the ganglionic nervous cen-

tres of these parts.

The principal phenomena which arrest attention are the (Edematous

state of the mucous membrane, and the more or less extensive patches

of capillary and venous hypersemia, and ecchymosis. These, toge-

ther with the character and amount of the fluid effused, demonstrate

an important lesion of the circulation through the affected parts.

How this is produced can at present be no further elucidated than

by the hypothesis of a specific poison, acting upon the ganglionic

ner\'ous centres, or upon the mucous membrane itself. The former

appears to us the more probable supposition, from being more in

accordance with some other phenomena of the disease, as the pro-

fuse sweating and the sudden and severe collapse, which, as will be

seen hereafter, is not in a necessary and constant relation to the dis-

charges from the mucous membrane. Either would, however, suffice

* Since it is convenient to employ some short term to designate the

cause of Cholera so as to avoid the tediousness of paraphrase, we have

used the word "poison," and have spoken of the "Cholera poison;"

thereby, however, intending no more than a general reference to fhe-

cause, without any theory of its nature.
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to explain the altered condition of the circulation, since it is well known
that if one of the agencies in operation in the capillary circulation be

abnormal, there will be a corresponding change in the ease and rapi-

dity with which the blood is sent through the tissue. In this respect

nearly the same result is produced, whether the blood be unfitted to

stimulate and nourish, or the nutritive operations in the part itself be

perverted or defective, or the vessels be deficient in nervous supply.

We no longer look for mere mechanical causes of vascular retarda-

tion, and whatever light may hereafter be thrown upon this stage of

Cholera, it will no doubt come from a more intimate knowledge of

the pathology of the capillary circulation.

These morbid changes in the first stage of Cholera are of the

simplest kind ;—the tissue is infiltrated, and the glandular follicles

are distended with the same watery fluid as escapes into the cavity

of the intestine ;—the epithelium, by this maceration, readily sepa-

rates after death, and to a certain extent during life, but not so

largely as Bohm supposed. Exfoliation of the epithelium appeared

to this excellent observer to constitute an essential part of the

primary morbid action, but further investigations show that during

life it occurred to only a very limited extent, and was in itself an

unimportant change. The coats of the capillaries and smaller veins

are often ruptured, giving rise to ecchymosis
;—this and the punctate

and stellate character of the hypersemia denote a want of tonicity in

the vessels.

As death occurs only when the phenomena reach their greatest

intensity, and when the circulation in the venous system generally is

much retarded, the ramifications of the intestinal veins in particular

are often distended with dark blood.

An examination of the fluids efi^used from the mucous membrane

gives no evidence of active plasmatic changes taking place in

tliem. On the contrary, the large amount of fluid thrown out, its

low specific gravity, and its other physical characters, indicate

an almost passive exosmosis as through a dead membrane. Some

observers have referred the morbid changes to a cdlarrhal con-

dition^ others have regarded the disease as a form of serous hcemor-

rhage, and the Berlin pathologists, whose attention was particularly

arrested by the occurrence of amorphous granular fibrin in and upon

the aflfected surface of the mucous membrane, designate it a de-

structive diphtheritic inflammation. We believe that, for the present,

such generalizations, however plausible, are of little value, and that



PATHOLOGY OF CHOLERA. 11!)

we arrest inquiry by tlieir adoption. The depression of the capillary

power—the extreme exhaustion of the great ganglionic nervous centres

in the abdomen— tlie passive character of the lesions of the raucous

membrane,—its normal action being reversed to a fatal exosmosis

—

are peculiar to Cholera, and give it an individuality which forbids

our merging it for tlie present in any general category.

Although the intestinal tract is the principal seat of the morbid

actions, they are not limited to it.

The kidneys, at an early stage, are sometimes affected ; the urine

having been found albuminous prior to its suppression, and the se-

creting tissue and the lining membrane of the pelves occasionally

presenting after death lesions of the same character as those observed

in the intestine.

In the female the uterine organs were similarly affected, the lining

membrane of the uterus and vagina being frequently much congested

and ecchymosed, with commencing diphtheritic exudation upon it.

The liver is free from disease, except in some rare cases, where

the lining membrane of the ducts and gall-bladder is the seat of the

cholera-process, their contents being then of the rice-water charactei-.

The distension of the gall-bladder with bile is nearly constant, but

cannot be referred to as a pathological indication of any moment, as

such a condition is common when the digestive function is long in-

terrupted, and indicates a passive rather than an active state.

There is a hypothesis regarding the nature of Cholera based upon the

supposition of a suppression of the hepatic secretion, and consequent

congestion of the liver ; this is altogether unsupported by anatomical

facts. The absence of bile from the evacuations is not a necessary

phenomenon of the early stage of Cholera. In a large proportion

of cases the diai-rhoea ceases to be bilious, only when the more

intense symptoms set in, and even then, the " rice-water" fluid often

gives, with re-agents, distinct evidence of the presence of bile, but

when it is no longer passed in the evacuations, the secretion is not

altogether suppressed, as shown by the contents of the gall-bladder

and ducts after death. The hepatic function does not appear to be

subject to any further derangement than that which naturally follows

upon the retardation of the circulation during the stage of collapse.

It would have been unnecessary to advert to this hypothesis had it

not widely influenced the treatment of the disease. Dr. Ayre, the

great advocate of the administration of calomel, gives the following

rationale of the cholera-process. He says, " Now there is one con-

dition which is uniformly and conspicuously present in malignant
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Cholera, and is, indeed, cliaracteristic of it
;
namely, a suppressed or

suspended secretion of bile, as shown by the diminution, and at length

the total disappearance of it from those watery discharges which are

poured so profusely from the stomach and bowels. As a conse-

quence of this cessation of the hepatic function, an accumulation," he

adds, " will take place in the liver, of venous blood, and an impeded

circulation result from it, producing a congested state of that organ, and

sul)sequently, by a retention of the blood in its course through them, of

those abdominal organs whose circulation is associated with it. Now
the congestion thus produced in the portal venous system of the liver

and its associated organs, constitutes the stage of collapse, and under

various modifications and grades of intensity, whose real nature and

amount are unknown, forms the essence of it in all."

Such a train of reasoning is unsupported by any evidence. The

serous, rice-water character, of the Cholera stoolsj is obviously due

to special pathological changes in the raucous membrane, and not to

any merely mechanical congestion of a secondary kind, as here stated.

What these pathological changes are, w e have endeavoured to show,

and have referred them to a specific action of the Cholera poison

operating through the blood ; a more minute account we are unable

to give.

The appearances after death in the chest and cranium show that

the viscera in these cavities were not primarily affected. The occa-

sional emphysema of the lungs, their emptiness of blood, except

at the posterior and inferior jiarts, and the inelastic compressed

character of their tissue observed in some cases, are explicable by

the state of the respiration and circulation in the last stage of life.

The congestion of the veins, and the effusions under the membranes

and into the ventricles of the brain, are referable to the same cause.

Although the blueness of the skin in many cases may be in part

due to a general retardation of the venous circulation, it is, we be-

lieve, more commonly owing to a condition independent of such a

cause, and appears to be a pathological indication of a loss of tonicity

in the cnpillaries and capillary veins.

The intensity of the colour is not in proportion to the loss of

fluids. Slighter degrees of it are, in severe cases, discoverable about

the upper lip, alse of the no.se, and around the eyes, before any large

amount of fluid has been lost, or the propelling power of the heart is

greatly diminished. This colour may be produced in its intensest

degree, upon the healthy skin, by exhausting the capillary tone by

sparks of electricity drawn from any part of the surface. lu the
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skin of young children tliis effect readily takes place. The blue tint

in such a case is obviously independent of inspissation of the blood,

or of a diminution in the propelling power, since it follows slowly

after the application of the stimulus, and the effects are transient.

Many of the sj'mptoms of the cold stage evidently depend

upon the loss of fluids from tlie blood, and consequently have been

removed in a sudjden and remarkable manner in those cases where

saline injections have been successfully thrown into the veins.

Cholera lias been classed amongst zymotic diseases,

zymotic'^or'^
but its clinical liistorj' and morbid anatomy are opposed

cont.ngioii3 to the theory of its being due to a zymosis, in a strict

disease?
sense of the term. In a zymotic disease, the ^vjjin

induces certain plasmatic changes, from which results its augmenta-

tion. In Choleia, we have no evidence of such changes, the altera-

tions in the blood, so far as they are yet known, being referable to the

loss of its fluid parts, in accordance with the physical laws of exos-

mosis. The local morbid action appears to be of a negative rather

than of a positive kind. The marked depression of the organic

functions, and the morphological characters of the effused fluids, as

well as their general physical properties, indicate a passiveness almost

peculiar to Cholera. In Cholera, the onset of an attack is frequently

sudden, and the effiects apparently direct, such as would follow the

immediate action of an extraneous poison upon the body. The

zymotic process is more gradual, and the symptoms follow a more

constant rule with respect to time.

Cholera appears to consist of but one single series of actions, which

may vary in intensity through every gradation, but, throughout, main-

tain the same character of passiveness. There is no febrile stage, to

which zjTnotic changes, as ordinarily observed, and the production

of a materies morbi may be referred.

The fluid eff"used from the intestinal mucous membrane has by

some been regarded as a materies morbi, possessing the power of

propagating the disease. As it is the effect of the morbid action, it

is so far a materies morbi, but beyond this we cannot at present

predicate anything concerning it.

Dr. Snow has framed a theory of the diffusion of Cholera upon the

hypothesis of a contamination of the VAater-supply of cities and

towns by the evacuations, but he gives no facts to prove that they

have the power he attributes to them, nor have we any e\idence

that they can excite the disease.

We can confirm Schmidt's remarks, that those who were occupied
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in examining tlie discliarges, and inhaled tlie effluvia from them, felt

no ill effects. Tliey were also brought into contact with abraded

surfaces with impiniity.

They Avho were engaged in making post-mortem examinations of

Cholera subjects seemed to incur no risk of thereby taking the disease.

Schmidt* states, that within his own knowledge, a drunken man by

mistake swallowed half a beer glass of the vomited matters, slept

away his drunken, fit, and remained well. Many similar facts, he

says, were made known during the epidemic of 1831-32, when

medical men, by way of experiment, swallowed these transudations

without injury; but he adds, " I have not had self-denia. enough to

institute these experiments on myself." Mr. Marshall f remark.s,

that the performances here alluded to were limited to tasting the

vomited matters only, and did not extend to swallowing the alvine

evacuations.

Many experiments have been made upon animals with the blood

and effused fluids in Cholera, with the view of determining whether

the disease is communicable by them. Fresh Cholera blood and

filtered " rice-water fluid" have, in different instances, been injected

into the veins of dogs, cats, and rabbits, without producing any effects

that indicate a specific poison, the results being only a temporary de-

pression, and in some cases slight diarrhoea.

The evacuations have also been thrown into the stomachs of these

animals by Meyer
J;
and Marshall, but with uncertain results.

In 11 instances no ill effects followed beyond temporary depression

and slight diarrhoea. In 6, death took place in fiom 24 hours to 5

days. Mr. Marshall observes upon these experiments, that " equivocal

rice-water discharges, blueness, coldness, cramps, tarry blood, and non-

secretion of urine, are not in the catalogue of the effects, and so long

as we know so little as a ground of comparison of the pathology of

natural Cholera in animals, we cannot draw safe conclusions fi'om the

phenomena produced by the administration of the Cholera evacua-

tions."

Certain prodromata of a general kind have been
Gf'6T16r3l • • *

prodromata enumerated as occurring prior to the symptoms which

arise from the local morbid action in the intestinal

mucous membrane, such as vertigo—hearlacbc—general malaise

—

* Characteristik der Epidemischen Cholera, p. 81.

t On the Communicability of Cholera to Animals, Med. Chirur. Review,

April, 1853, pp. 390-409.

t Archiv. von Virchow und Reinhardt, Band iv. ]ip. 29. 54.



PRODROMATA OF AN ATTACK. 123

muscular fatigue—faintings—wandering pains in the limbs—cramps

—gripings in the abdomen—sense of weight at the precordia—and

nausea. A cursory inspection of such a category suffices to show that,

even if generally present, these indications would be unsatisfactory.

Many of them arise from mental emotion, so prevalent during an epi-

demic, and others are not so much premonitory of an attack as the

first symptoms of its onset, and the result of the morbid action

already begun in the abdomen. It may be worthy of remark,

that in several of the communications received the writers state that,

witiiout any further symptoms, they suffered from frequent spasmodic

pains in the bowels, and cramps in the calves of the legs, during

the height of the epidemic ; a circumstance also alluded to by Mr.

Grainger in his report " This peculiar twitching," he says, " was

often observed in London during the late and previous epidemic,

especially in those districts where the disease was severe. It is an

interesting fact pathologically, that these slight cramps, which, like the

other symptoms, were not of course always followed by collapse, being

indeed most amenable to treatment, often occurred without being

preceded or accompanied by diarrhoea, a circumstance which tends to

show that the violent cramps and spasms accompanying the profuse

discharges in collapse do not depend on these, but rather on the

morbid quality of the blood deranging the force of the spinal cord."

The pathology of these irregular s^'mptoms here given is doubtful,

since they are equally referable to a derangement of the nervous

functions from fatigue and the other depressing concomitants of the

epidemic.

Briquet and Mignotf made careful inquiry upon the subject of

prodromata in 188 cases admitted into La Charite ; of these, 88 were

labouring under other diseases at the time of the attack of Cholera,

and hence any such symptoms, if present, would have been ambi-

guous ; 83 stated decidedly that they had experienced no feeling of

indisposition before the occurrence of diarrhoea y 1 8 had precursory in-

disposition of variable duration as follows :

—

Cephalalgia was observed in . . , .3 cases.

Vertigo and noises in the ear in . . . 1
,,

General malaise and weariness in . . . 9
,,

Pains in the stomach in . . . . . 6 „
Loss of appetite in ..... 4 „

* Op. Citat., p. 104.

t Traito Praticjue et Anatoiuique, &c., p. 128.
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" In some of these patients, there were at the same time, derange-

ment of sensihility, and a perversion of the digestive functions. The

symptoms liere enumerated lasted from 8 to 1 0 days in 3 cases ;—from

2 to 4 days in 7 cases ;— J day in ] case ;—several liours in 4 cases ;

—

from a fortnight (!), to a month (!), in 3 cases." It will be seen

from this statement, that in only 5 cases out of 100 were the general

premonitory indications, including their cliaracter and duration, in any

degree to be relied on. It may therefore be repeated, that, practically,

the earliest signs of the disease are from the gastro-intestinal mucous

membrane and its nervous centres.

In most cases a painless diarrhoea, lasting for a

^dtSrhcea!^^
variable time, precedes the more characteristic symp-

toms. Although all observers admit the frequency of

this precursory stage, there has been some difference of opinion and

much unfruitful discussion about its pathology, whether it be a part of

the disease, and due to the action of the poison, or merely a common

diarrhoea, upon which the specific effects may at any moment be

engrafted. There are no characteristics which enable us to draw

these distinctions, with any certainty.

Experience has abundantly shown, that during the epidemic the

stages from a mild and apparently simple diarrhoea to the rice-water

purging and collapse are not definable, and that the former, if un-

checked, does in numerous instances gradually pass into the latter,

with its attendant collapse and fatal results.

There is evidently in some minds a disinclination to regard any

case as Cholera, unless it manifests symptoms of marked intensit}'

;

but that the diari'hoea which prevails when Cholera is epidemic is

due to the same cause as Cholera itself, is to be inferred not only

from its clinical histoi-y, but also from other circumstances.

The extent to which diairhoea prevails, and its gradations towards

Cholera, are greatly in favour of such a conclusion.

Again, its invariable occurrence with Cholera apart from any influence

of season ;—for whether Cholera prevails in winter or summer, epi-

demic diarrhoea is attendant upon it, as a shadow upon substance, and

is apparently as independent of these external conditions as Cholera

itself.

In answer to the fourth query in the circular letter

premoniwr/ issucd by the College, referring to the groups of

diarrhoea. symptoms preceding the full development of the

Cholera attack, numerous icplics were received, all

serving to establish the frequency of a stage of diarrhoea, lasting
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from a few hours to several days. Of these we may quote a few

which indicate the character of the whole. Mr. Paul, surgeon to the

Bermondsey workhouse, says :

—

" As a general i-ule the attack of Cholera was preceded by diar-

rhoea, at first fteculent, then watery, lasting for 2, 3, or more

days, or there was an occasional looseness for 2 or 3 weeks, gene-

rally without pain, and giving a sense of relief, which prevented

the patients accepting medical aid."

Mr. Hooper of Haggerstone, the Cholera officer of the district,

wites as follows :

—

" It is known that Cholera has sometimes attacked individuals

without any premonitory symptoms whatever. I feel confident

however that, in by far the greater number of cases, careful en-

quiry will elicit the fact of previous ailment, the most general

symptom being diarrhoea. My own experience leads me to give

the following as the usual group of symptoms preceding the full

development of the attack ;—loss of appetite, uneasiness about the

prtecordia, with more or less pain and oppression, and diarrhoea, at

first bilious, with or without pain in the bowels, sometimes but

slight in quantity, sometimes profuse, and often lasting for several

days before the evacuations became serous."

Dr. George Burrows states

—

" Out of 134 cases of Cholera of different degrees of severity

which came under my own charge during the present epidemic,

I have not met with one where the full development of the at-

tack has not been preceded by some relaxation of the bowels.

Of 7 cases which I have attended in private practice 4 termi-

nated fatally, in 3 of these a relaxed state of the bowels ex-

isted for some days before collapse occurred. The duration of

this state of simple looseness appears to vary considerably : I have
known cases where it has existed for 10 days or a fortnight

and been almost neglected by the individual. In such cases where
the more confirmed symptoms appear, they run rapidly on to a state

of profound collapse."

Mr. Tebay of Westminster says :

—

" The symptoms have been variable, usually diarrhoea, followed in

a few hours, or a day or two, by vomiting and cramps—occasionally

diarrhoea, vomiting, cramps, and collapse have come on at once
;

in a few cases sudden collapse has supervened, without previous
diarrhoea, and carried off the subject in a few hours."

Dr. Bainbridge, medical officer to St. Martin's -in -the -Fields,

says :

—
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" Diarrhoea for several days or hours, almost invariably preceded

the full development of collapse. Out of 48 cases of pulseless

collapse, I have not seen one without the premonitory diarrhoea.

Sometimes the diarrhoea was painless, but in many cases it was ac-

companied with violent pain and cramps in the abdomen."

Mr. Painter, medical officer to the parish of St. Margaret's, West-

minster, says :

—

" In the majority of cases the symptoms preceding an attack

were diarrhoea, varying in duration from a week to 12 hours, fol-

lowed by sudden sickness, vertigo, and cramps. I have, however,

seen many cases of collapse where there were no promonitory

symptoms."

Mr. Frost, of Kensington, says :

—

" In four-fifths of the cases there was premonitory diarrhoea, for

which no remedies had been administered."

Dr. Burchell, medical officer to the parish of Shoreditch, says :

—

" Diarrhoea preceded the attack in every case that came under my
notice. It was usually of a more depressing character than under

ordinary circumstances."

Mr. M'Clure, surgeon to a corps of Royal Marines at Plymouth,

says :

—

" I was often astonished at the numbers brought into the hospital

in a state of collapse. The men were sometimes so far gone as to

be unable to give any account of the commencement of their ill-

ness. Upon enquiry, however, from others, it invariably came out

that they had been suffering from diarrhoea for at least a day or

two previously. I have met with some instances in which it was

ascertained that the bowels acted above 20 times within a couple of

hours, and in a number of cases this excessive diarrhoea was con-

sidered by the men as salutary. Of 300 cases of genuine Cholera,

which I have observed, I have never yet met with an instance in

which the disease was not preceded by diarrhoea of longer or shorter

duration."

Notwithstanding the above evidence, as to the frequency of diar-

rhoea, it is affirmed by many, and is in accordance with our own expe-

rience, that numerous cases occurred where this stage was very

short, and the onset of the symptoms remarkably sudden.

Dr. Peacock, who had under his care many of the children from

Drouet's Asylum at Tooting, says :

—

" It was not easy to obtain satisfactory information as to the pre-

vious state of the bowels in the more severe class of cases. In two or
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three instances, the children were known to have suffered from diar-

rhoea to a greater or less extent during the night, and the more urgent

symptoms supervened at 8 or 9 o'clock in the morning, but in others

no complaint was made of any previous indisposition, vomiting

first attracting the notice of the attendants. In all these cases, how-

ever, the evacuations passed were entirely colourless, and, as the

alimentary canal after death presented no appearance of faecal

matter, the severe symptoms must have been preceded by diarrhoea

of a longer or shorter duration. The period which elapsed from the

first accession of the alarming symptoms to complete prostration

was usually very short. In the first three fatal cases, it was stated,

that the children sunk into extreme collapse within an hour, and,

in the fourth case, which I had myself the opportunity of watching

throughout, the hands and feet were cold and livid, and the pulse

scarcely to be felt at theivrist in less than half a7i hour from the

commencement of serious indisposition."

Mr. Guazzaroni, medical officer to Kensington workhouse, says :

—

" There was a premonitory diarrhoea in about one-half the cases

(I do not here speak from written notes), but I am sure it was not

present in more. Many cases had rather confined bowels, good

appetite, and were even in good spirits, up to the time of the sudden

invasion of the disease."

Dr. Harding, of Golden Square, says :

—

" The worst cases of Cholera I have had under my care were pre-

ceded by little or no diarrhoea."

Dr. Basham says :

—

" Sudden prostration attended by vomiting, and purging of serous

discharges, appeared to me to be the most characteristic symptoms

preceding a full development of the disease. In some cases they

were not of more than 2 or 3 hours' duration before the most hope-

less collapse set in."

Dr. Wilson of Haslar describes the attack as sometimes cominff

on with overwhelming force:

—

" Soon after eating a hearty meal in perfect health, the subject

has been obliged to be relieved from duty in the ranks, or on deck,

becoming in an instant faint and giddy, with a rush of fluid from

the stomach and bowels, the features being collapsed, the pulse

fluttering, and the surface, tongue, and breath cold. These cases,"

he adds, " were invariably more fatal than where there had been

precursory diarrhoea, or where there had been a gradual, though

rapid, progress into collapse."
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According to Reinliardt and Leubuscher, " diarrhoea was in the

greater number of cases the first abnormal symptom ;—it generally

lasted ^,1,2, 8, or even 14 days before other symptoms set in. In

many cases it came on simultaneously with vomiting and cramps,

mostly before, sometimes soon after these, and commonly in the niglit.

.

Where diarrhcea preceded for a long time the Cholera attack, the

stools were neither frequent nor copious. In 24 hours, 2, or at most

G ; these, sometimes gradually, but more often quite suddenly, without

any intermediate stage, became as frequent as 20 in 24 hours, and

were very profuse ; then set in the other symptoms."

Of 200 cases observed by Briquet and Mignot, 12 gave no precise

account of the commencement of their symptoms. Amongst the 188

others, there were 45 in whom the attack was sudden, invading as it

were at once all the organs, and developing in the space of from half

an hour to an hour, the most intense symptoms ; such as vertigo,

trembling, vomiting, diarrhoea, loss of expression in the face, falling of

the pulse, coldness of the body, &c. In 143, these symptoms were

constantly preceded by diarrhoea more or less severe.

In some cases it was difficult to determine the period within which

the symptoms of invasion gave place to those of a more marked

character. But these observers state, that in general they were able

to fix the period definitely. As follows :

—

In 3 cases

5

3

6

2

10

1

9

2

24

11

21

14

3

3

2

13

3

5>

5)

>>

•>>

55

55

55

55

55

55

55

55

55

55

55

55

55

1 hour.

2 hours.

3 „

4

5

6

8

12

16

1 day.

1 day and a half.

2 days.

3

4

5

6

8

10

55

55

55

55

55

55

15

55

55

55

55

55
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The diarrhoea premonitory of the severer symptoms
Is the premoni-

Cholera was often fecuient and bilious, and pre-
tory diarrhoea

. . •
i i

•
l

characteristic? sented no characteristics whereby it could be certamly

distinguished from other forms. There were, how-

ever, occasionally some subordinate points of slight diagnostic value.

The evacuations were generally more profuse and liquid than usual,

but otherwise of a natural appearance, often unaccompanied by pain,

and passed without effort, the painlessness and passiveness giving a

false security to the patient. It was not until the nervous system

began to be depressed, and the feculent character of the stools was

lessened or lost, and they became alkaline, watery, and flocculent,

that they were distinctive. On this point, the experience of the

profession appears to be uniform, and hence we may draw the follow-

ing important conclusion ;—that during the prevalence of the epidemic

every case of diarrhoea arising without obvious cause may be regarded

as a probable result of the specific poison.

The following quotations will show the general tenour of the evi-

dence received by the College on this subject.

Dr. Plomley of Maidstone says :

—

" I have not observed any distinctive marks by which a diarrhoea

about to pass into developed Cholera may be recognised. All the

cases I have had the opportunity of minutely observing, have begun

with the usual feculent and bilious diarrhoea passing with more or

less rapidity into the rice-water discharges."

Dr. Fincham says :

—

" I have searched in vain for any distinctive marks. This, how-

ever, I can state, that several scores of cases of diarrhoea fell under

my care at the Western Dispensary, whilst the epidemic was raging,

in many of which the evacuations were thin and colourless and pro-

fuse, but in which I had no difficulty in checking the flux."

Dr. Roupell says :

—

" I know of no means of distinguishing."

Dr. Shapter of Exeter says:—
" Its chief characteristic is its painlessness, and its passing from

a light colour and yeasty appearance into the rice-water evacuation."

Dr. Barlow says :

—

" I know of none besides coldness of the tongue, shrinking of the
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eyes, duskiness of the countenance, and shrinking of the skin of

the hands."

Mr. Hooper of Haggerstone says :

—

" I have not observed any distinctive sign in the diarrhoea which

has afterwards passed into developed Cholera, that is, before the

stools or vomited matters have become serous."

Dr. Shearman of Rotherhara says:

—

" In my opinion there is less griping pain in the abdomen about

that time."

Dr. George Burrows says :

—

" My opportunities of watching cases of diarrhoea, which have

subsequently passed into confirmed Cholera, have been few. I have

not observed any distinctive characters between the diarrhoea which

has been arrested by simple remedies, and that which has pre-

ceded confirmed Cholera."

Dr. Wright of Wakefield says :

—

" Diarrhoea about to pass into Cholera is distinguished by the

evacuations becoming more watery and devoid of feculent smell,

with symptoms of approaching collapse."

Mr. Guazzaroni of Kensington says :

—

" The diarrha3a about to pass into developed Cholera, is generally

unattended with pain, and of a watery character with flocculent

deposit. The evacuations are passed without effort."

Dr. Moore of Tunhridge Wells says :

—

" I could not say when a diarrhoea was about to pass into deve-

loped Cholera, but the absence of fecal characters from the eva-

cuations, the diminution in the bile, and a large amount of fluid

would induce me to think that a patient would soon fall into Cho-

lera."

The Cholera poison is not kno%ra to produce its

How far collapse
^f^^^^^^ without the characteristic affection of the

depends upon

loss of fluids, intestines. Cholera sicca, in a strict sense, does not

occur, for although the disease may he fatal without

any evacuation, the intestines, after death in such cases, have been

found to contain the rice-water fluid. In one instance of this kind

which came under our observation, on a post-mortem examination,

the large intestines contained healthy feces, whilst in the upper | of
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the small intestine the mucous membrane presented the ordinary

changes induced by the Cholera process, and the rice-water eflFusion

was abundant.

As many of the symptoms of the stage of collapse depend upon

the loss of fluid, it has been too absolutely inferred that the general

phenomena of the disease are always in a necessary relation to the

amount of these etFusions.

In tropical regions, where either the intensity of the poison is

greater, or the predisposing conditions of constitution are more favour-

able to its operation, it appears to be by no means unfrequent for the

strongest subjects to fall into sudden collapse, without any very

notable loss of fluid. Such facts are authenticated by so many careful

writers, as to leave us in no doubt of their occurrence. In tempe-

rate regions, such cases, though rare, are not unknown, and in a less

marked degree are within the experience of most who have seen the

disease in its severer forms. Even when the loss of fluid is very

great, it is doubtful whether death is due to it alone, since we often

see patients in an apparently equally hopeless state, collapsed, and

bloodless, whose tissues, so soon as the nervous system begins to

react, recover their elasticity before any amount of absorption could,

from the circumstances of the case, have occurred.

That a shrunken and collapsed state of the tissues is not necessarily

due to loss of fluids, is a matter of common observation. In hernia,

or internal strangulation of the intestine, it may occur in as marked

a degree as in Cholera itself, and, on the contrary, very large effusions

may take place from the intestinal membrane both in Choleraic diar-

rhoea, and from artificial means, without the patient falling into this

condition.

The College received evidence of the following kind, in answer to

a query bearing on this subject.

Mr. French of Marlborough Street says ;

—

" I have repeatedly seen cases in which the evacuations appeared

to be wholly insufficient to account for the fatal collapse." (Fol-

lowed by the recital of a case.)

Dr. Shapter of Exeter says :

—

" These cases were numerous : the following are examples in

which collapse and death were preceded by scarcely any amount of

vomiting, purging, or sweating.

" J. W., male, sst. 50, left London on the 20th August, having at

that time a yeasty diarrhoea. He travelled for three days, and on

K 2
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the 23rd arrived in Exeter. He immediately fell into collapse. The
vomiting and purging were scanty, the whole scarcely amoimting to

two pints. He died in 21 hours.

" A. J., male, aat. 61, left London on the 8th September, on the

9th attended to his professional avocations, on the 10th at 2 a.m.

fell into collapse. The discharges were but scanty. By noon he

was insensible, at 5 p.m. died.

" J. B., male, set. 40, strong and healthy, had comparatively speak-

ing, neither purging nor vomiting. He died 12 hours after collapse

set in.

" J. D. W., male, set. 58, vomited the food he had taken a few

hours before, was but slightly purged, gradually passed into collapse,

and died 41 hours after the first and only vomiting. This case was

characterised by an absence of all active symptom.s, having neither

cramps, vomiting, copious purging, nor sweating. He early became

lethargic, and so continued till death."

Mr. Millar of Emsworth says :

—

" Many of my cases of diarrhoea have sustained a greater loss of

the fluids of the body than those which fell victims to the incurable

collapse so peculiar to Cholera."

Dr. Williams and Mr. Hickes of Gloucester say :

—

" We have seen about six cases where the fatal collapse bore no

relation to the severity of the diarrhoea or vomiting. Some of these

patients were warm and perspiring to the end, and sunk after

vomiting and purging had ceased."

Mr. Horton of Hammersmith says :

—

" On the 12th August, a female, set. 42, was attacked with symp-

toms of Cholera at 1 p.m. The diarrhoea was soon checked, and the

sickness ceased ; the sweats were not very profuse. She rapidly fell

into collapse and died in 13 hours. I have attended other similar

cases."

Dr. Beadle of Tewkesbury says :

—

" Miss D , ajt. 33, was seized with purging but not severe. In

half an hour cramps came on, and rapid failure of the pulse. In

spite of stimulants, &c., she was in fatal collapse in 4 hours. A
male, set. 30, died under my care in 3 hours after slight diar-

rhoea."

Dr. Peacock, in his report of the children from the Asj'luni at Toot-

g, admitted into the Royal Free Hospital, says :

—

" In one of the most rapidly fatal cases no diarrhoea was present
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after the occurrence of the urgent symptoms. The child was seized

with vomiting during the night, and almost immediately became

collapsed. In another case two evacuations, one very copious, and

the other scanty, occurred in quick succession, and the patient then

rapidly sunk into fatal collapse. In two other fatal cases, the

collapse seems to have ensued upon two or three more or less copious

evacuations."

Dr. George Burrows, after stating that he had never seen a case

either during the epidemic of 1832-33 or 1848-49, in which the dis-

charges were quite out of proportion to the symptoms of prostration,

says :

—

" The case of most rapid collapse which I witnessed during the

present epidemic, was in a male, set. 29. This young man stated,

that an hour before his admission, he felt himself quite well ; he was

suddenly seized with profuse diarrhoea, vomiting and cramps, which

symptoms continuing, he died in 1 8 hours."

Dr. Basham says :

—

" Several cases have come under my observation, in which the

fatal collapse has borne no relation to the amount or duration of

the previous serous discharges. The master of a vessel lying oppo-

site the Horseferry at Millbank, went into the city at eight o'clock

in the morning, and returned at 10, complaining of not being well.

He went and lay down in his berth; At 12 he was brought to the

hospital in a state of complete collapse. There was no vomiting and

he had had but one serous evacuation. He died at eight o'clock the

same evening.

" Whilst discharging the duties at the Millbank Prison for my
friend Dr. Baly, two cases occurred amongst the convicts, illustrat-

ing this inquiry. They had been but eight days in the prison, and

were reported to have gone to bed quite well. One complained

of being taken suddenly ill with prostration and looseness at

2 A.M. The other with the like symptoms at 4 a.m. Both were

passed to the Infirmary at the hours mentioned, I saw them at 11

A.M. They were both livid and cold and pulseless. There was no

vomiting or purging, but most urgent cramps. Both died before

sunset. I could repeat several similar instances."

Dr. Burchell of Kingsland says :

—

" I have several times observed perfect collapse fully established

after only two serous evacuations, and from that time the discharges

have ceased."

Dr. Gordon Bailey says :

—
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" I can bear testimony to the fact, but, from want of time, was

unable to note the particulars of cases,"

Together with these replies were many others of a negative kind,

stating that in all the cases observed, the severity of the sjTnptoms

was in proportion to the amount and rapidity of the discharges.

There is in most of the above evidence a want of precision, inse-

parable, in a great degree, from the nature of the case, it being scarcely

possible to estimate accurately the amount of fluid lost. The fre-

quency of the evacuations is obviously no test whatever, for the

amount passed at any one time may be out of all proportion greater

than at another ; and, moreover, it is to be borne in mind that,

during severe collapse there was often a continued draining of fluid

from the body without any efl^ort at evacuation ; and after death it was

not uncommon to find the cavity of the small intestines distended

with efi^usion.

Notwithstanding the incompleteness of the data, we conclude

that, although, in a large number of instances, the intensity of

the symptoms is in a general way proportionate to the amount of the

eff'usion, yet that this will only in part explain the attendant collapse

which often appears to be in no inconsiderable degree due to the

adynamic state of the ganglionic nervous system, induced either prima-

rily by the poison or secondarily by the lesions of the afi"ected mucous

surface. A further elucidation of this subject is yet a desideratum.
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PATHOLOGY OF THE STAGE OF REACTION.

The Cholera poison is comparable to those deleterious agents whose

action on the body is transient, what after-phenomena there are being

due to the accidents of the primary operation.

The normal issue of the disease is to a uniform and complete re-

storation of the several functions without any degree of reaction which

can be considered morbid.

Such a result is not unfrequent, even where the previous sjnnptoms

have been severe. " I have seen," says Mr. Grainger*, " a man stand

at his door on Wednesday, who on Monday was in perfect collapse
;"

and his observation accords with the experience of others.

When the powers of life are feeble or greatly reduced by the

violence of the disease, reaction is often imperfect and protracted, and

there is a tedious fluctuation between collapse and recovery. The

pulse returns to the wrist, but the circulation remains embarrassed, the

warmth of the skin is partial, and often attended with sweating. The

urinary secretion is suppressed, and there is a tendency to coma.

After a longer or sliorter struggle death may ensue or the several

functions be slowly re-established as in the more normal cases. The

pathological conditions are here those of the cold stage, except that in

general the lesions in the gastro-intestinal membrane are less marked.

A third issue of Cholera is into the so-called consecutive fever, which

has been divided into different forms according to the prominence of

particular symptoms. Such divisions are but of little practical value,

as their boundaries are not constant, and they mislead by fixing the

attention exclusively upon one organ, where, from the circumstances

of the case, the whole system is more or less deranged.

Amongst the more important lesions are those of the kidneys. Not

only are these organs, in the first stage, occasionally subject to the cho-

lera-process, but, from the complexity of their circulation, the state of

the blood, and the depressed nervous power of the ganglionic system,

they slowly recover their function, and, from the persistent conges-

tion, the secreting structures undergo changes similar to those found

in acute albuminuria from other causes. In addition to the evidence

on this subject given in another part of this report, we may add the

following from Dr. Gairdnerf, who says, "The kidneys appeared in

many cases to have undergone morbid changes ; the cortical sub-

* Report on the Epidemic Cholera of 1848-49.

t Monthly Journal of Medical Science, 1849.
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stance being ])ale and turgid, and the tubuli uriniferi gorged with im-

perfectly-developed epithelium, wliich was mostly loaded to an unusual

extent with oleo-albuminous granules."

The urinary secretion was correspondingly affected, being either

entirely suppressed or small in quantity, and of low specific gravitv.

As to the frequency of albumen in the urine after the cold stage of

Cholera, there is a universal accordance amongst different observers

both in this country and on the Continent. In more than 40 cases

observed on board the Dreadnought*, in every instance but one, the

urine first passed was albuminous. Of G7 cases in which the urine

Avas examined by Dr. Begbie at the Cholera Hospital in Edinburgh t,

the results were noted as follows :
—

Decidedly coagulable . . . .16 cases.

Highly coagulable . . . . . 17 „
Slightly or very slightly coagulable . . 20 „
Not coagulable . . . . . 14 „

Keinhardt and Leubuscher found the urine coagulable in most of

their cases, and HamernikJ attributes the principal pathological

phenomena of the typhoid state to disorder of the kidneys; he terms

it " reaction with ursemic phenomena."

When albumen was present, a microscopical examination of the

urine discovered the desquamated epithelium of the uriniferous tubules,

and at different times all the varieties of fibrinous casts met with in

Bright's disease, and frequently blood corpuscles.

Eighteen specimens of urine were analysed by Dr. Begbie, in order

to determine the amount of urea present in them. In eight the

quantity was too small to admit of being estimated, and in the other

ten below the normal proportions. These observations would have

been complete had the whole amount of urine passed in 24 hours

been noted, but we may conclude, from the general history of such

cases, that it was below the average.

Dr. Letheby§ also made two analyses of urine passed after pro-

tracted suppression. The first specimen was passed on the fourth

day from the acces.sion of severe symptoms ; the second on the fifth.

In both the amount of urea was deficient, and neither contained

albumen. The extractives were in great excess in both. The results

* Lancet, June 9, 1849.

t Month. Journ. Med. Science, 1849.

t Die Cholera Epidemica, p. 235.

§ Medical Gazette, 1848, p. 1011.
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were as follows, tlie standard of healthy urine being given for com-

parison :

—

Health. ^
Cholera.

Specific gravity .

Reaction

Albumen

Solids in 1000 grains

100 grains of solid matter yield :

—

1015

Acid.

35

No. 1.

1018-2

Very acid.

Not present.

38

No. 2.

1017

Very alkaline.

Not present.

26-2

Urea .... 42-03 12-35 8-41

TJric acid 1-57 •62 1-85

Extractives . 38-15 82-59 76-8

Alkaline sulphates 10-35 1-70 6-84

„ phosphates 5-94 1-90 3-93

Phosphate of lime and
j 2-171-66 •80

magnesia . . .
)

99-7 99-96 100-

Whilst attention is drawn to these derangements of the urine,

we cannot leave out of consideration die state of the blood and the

disturbances of the general circulation from the previous collapse,

conditions which would greatly favour the retention of the urinary

excreta in the system.

The following comparison between the symptoms of ordinary

uraemia and of the typhoid stage of Cholera will serve to exhibit

their identity. Those which characterise the Cholera typhoid we have

set down from the excellent treatise of Reiuhardt and Leubuscher on

Cholera in 1849, and those depending upon ordinary uraemia are

described mostly in the words of Dr. Addison's paper of 1839* ; thus

avoiding the influence of any hypothebis as to the relation here in-

sisted upon.

OrDINABY UKiEMIA.

'Dulness of intellect—sluggishness of

manner. ^ Drowsiness proceeding

to coma, and more or less stertor,

with or without ' convulsions."

These symptoms being " very fre-

quently preceded by giddiness,

' dimness of siglit, and ' pain in the

head." There is a quiet pulse, a
contracted, or undilated, or • obedient

pupil, and the • absence of paruly.
"

BIS.

Choleka Typhoid.

1 Dull pain in the head.

' Dimness of sight—double vision.

' Giddiness — drowsiness — * slight

wandering of intellect.

• Spasms, tonic or clonic, of an epileptic

form.

• Pupil normal.

' No paralysis.

• Pulse various, commonly quickened or

normal, sometimes below the average.

* Guy'a Hospital Reports, 1839.
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Ordinary URiEMiA.

" Temperature of skin natural.

Tongue at first natural, afterwards

dry and brown.

" Vomiting an early symptom, ceasing

when the bniin becomes oppressed.

Respiration frequently with stertor.

Rhythm irregular and quickened.

Urine albuminous.

Cholera TypHoiD.

° Temperature of the skin at the begin-

ning slightly raised ; in further course

normal, with extremities cool.

1° Tongue moist and furred, and, later in

the disease, dry and brown.

Vomiting, which ceased when the

cerebral symptoms became more in-

tense. Evacuations feculent—their

consistence various.

1^ Frequent excitement and irregular

rhythm of the respiratory move-

ments with stertor.

" Urine suppressed or small in quantity,

albuminous.

The lesions of the kidnej's in Cholera did not lead to permanent

changes of structure. In the severest cases, if the patients recovered,

the urine generally became normal in eiglit or ten days, and, where

reaction was otherwise uncomplicated, within one or two, or not un-

frequently, only the first urine passed contained albumen. These

varieties depended upon the intensity and duration of the previous

collapse. Hamernik * mentions a case where Bright's dropsy followed

upon Cholera four weeks after the attack, and a similar case came

to our knowledge during the past epidemic, but Bright's disease is so

common, from other causes, that these were probably mere coinci-

dences, and are not to be attributed, to the lesions set up during the

Cholera attack.

The communications received by the College show that the

symptoms of the consecutive fever were most frequently referable to

the defects in the urinary secretion.

Dr. Roupell directed attention to tbe renal disorders in the first

epidemic, and now adds :

—

" The confusion and disturbance of the cerebral circulation, in the

absence of any organic lesions, may be referred to an abnormal state

of the blood, and is apt to terminate fatally unless the urine and bUe

be abundantly secreted."

Dr. Rae, Royal Naval Hospital, Plymouth, says :

—

" The symptoms resembled typhus, the sensorium was much
affected."

Dr. Gwynne Bird, Swansea, says :

—

" The symptoms were those of adynamic fever."

* Op. Cit., p. 238.
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Dr. Williams and Mr. Hickes of Gloucester say :

—

" Cerebral congestion appeared to be the most prominent patholo-

gical condition."

Dr. Plomley of Maidstone says :

—

" In 43 deaths amongst the hop-pickers at East Farleigh in Kent,

only 16 died in collapse, and 27 during the stage of reaction. The

chief cause of this mortality appeared to be the suspended action of

the kidneys, the recovery being very rapid in those cases where the

urinary secretion was restored. The symptoms were of a typhoid

character, with stupor and delirium, complicated in many cases with

pneumonia. During the first days of recovery, both in adults of ~-

both sexes and children, it was not unusual to have retention of

urine requiring the use of the catheter. Of the 27 cases fatal during

reaction, 18 died with total suppression of urine, complicated in 7

with pneumonia ; 3 died after the secretion had been partially re-

stored, in all 3 there was pneumonia ; 2 died with incessant vomit-

ing two or three days after the cessation of the diarrhoea, the urine

being partially restored ; 1 died with dysentery after the secretion of

urine was quite normal ; 3 died with gastro-enteric symptoms, the

urine being in 2 completely restored and partially in the othei*."

Dr. George Burrows says :

—

" The pathological conditions observed by me in the consecutive

fever are—1st, congestion of the encephalon with typhoid symptoms

;

2nd, pain at the epigastrium with hiccup and an irritable state of the

stomach
;
3rd, the appearance of a rubeoloid exanthema."

Dr. Dickinson of Liverpool says :— «

" The pathological conditions were principally those of congestion

of the brain and kidneys, as evidenced by the injection of the con-

junctiva, the stupor, and coma, &c., and by the suppression of urine."

Dr. Basham says :

—

" The pathological conditions of the consecutive fever have ap-

peared to me to consist essentially in inflammatory congestion of the

intestinal mucous membrane and congestion of the kidneys. There

is stupor, drowsiness, headache, and other cerebral symptoms, and

the patients mostly die comatose."

Mr. Tebay of Great Queen Street says :

—

" Irritability of the stomach, a dry but clean tongue, headache,

a stupid oppressed intellect, and little or no renal secretion, charac-

terised the consecutive fever."

Dr. Wright of Wakefield says :

—

" Most of the recoveries I have seen have chanced to be attended

with very slight consecutive fever. In 2 patients it assumed the form
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of simple fever, lasting for about a week, and in 2 the form was
' giistro-enteric,' there being extreme tenderness over the stomach,

with vomiting and a red, dry tongue. The recovery in these two

cases was retarded by one or two relapses, with gastric irritability."

Dr. Moore of Tonbridge Wells says :

—

" In the single case which occurred to me, the symptoms were

those of a bilious remittent fever."

Mr. Paul of Bermondsey says:—
" Secondary diarrhoea was, in my experience, a very unmanageable

complication, several cases dying under it ; the other state, which

frequently occurred, resembled typhus. The temperature of the skin

was, however, generally normal or rather cooler, the pulse regular,

brain oppressed."

Dr. Barlow says :

—

" Generally there was suppression of urine for two or three days

after the severe collapse, and when it was passed it was albuminous.

The accompanying symptoms were vomiting of a green bilious fluid,

listiessness, or stupor, or coma. The pulse sharp, with a slight back

stroke, but very compressible. A miliary eruption was common."

Pr. Moore of Edinburgh says :

—

" I have had 15 cases of consecutive fever, and in all the cerebral

symptoms were the most prominent."

Dr. Shapter of Exeter says :

—

" The face was generally flushed. Skin of a dusky hue. Pulse small

and frequent. Tongue dry, frequent vomiting as in sea- sickness.

Pain in the head, restlessness, and an expression of unconsciousness,

but still the patient could be roused. The urine was of a brownish

colour. The dejections dark, bilious, and foetid."

In many of the communications received, it is stated tliat, after the

urine was secreted, there was occasionally an inability to void it,

attended with neuralgic pains about the bladder ; we find the same

circumstance referred to by autliors.

The cerebral and thoracic complications of Cholera typhoid are ob-

viously dependent upon the retention of the urinary excretions in the

blood, and do not present any special relation to the Cholera poison

itself. The pneumonia was generally limited to the posterior and in-

ferior parts of the lungs. Its characters were commonly tliose of

hypostatic engorgement with oedema, or reddish grey consolidation

with diffused puriform infiltration. The symptoms, both on account
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of the cerebral oppression wliicli co-existed, and the character of the

lesion itself, were generally obscure.

In those parts of the intestinal tract where, during the cold stage,

the hypersemia and other changes were most marked, there was not

imfrequently during reaction persistent congestion, and inflammation

of the mucous membrane, with diplitheiitic exudation. In such cases

the consecutive fever had the characters of gastro-enterite, or, where

the large intestine was much affected, of dysentery. As these condi-

tions were generally complicated with uraemia, it was difficult to

distinguish whether the gastric irritation which accompanied them

arose from this source or depended upon the state of the mucous

membrane itself.

} The pathological indications of the diphtheritic exudations appear

to be of the most general kind, since such eff'usions occur upon

mucous surfaces wherever there is long-continued congestion, and the

plastic powers of the part are dejjressed. They are in no way

peculiar to Cholera. Their presence Indicates in this, as in other dis-

eases, an adynamic condition of the system.

We have no exact data whereby to determine the

coMecutivTfever. fi'equency of " consecutive fever." Some practitioners

rarely met with it, though, according to othei s, it was

of frequent occuri ence. There is some reason to believe that this dif-

ference may have depended in part, although not to the extent gene-

rally supposed, upon the medicines adminit-tered during collapse.

The mortality in this stage may in some deirree be
Frequency of

. . .

^

mortality from determined by a table in the Registrar-General's

consecutive report, recording the duration of fatal cases at different

ages. When death took place wiihin 48 hours, we
may conclude that it resulted from the primary eff'ecls of the disease.

The cause of death during the third and fourth days is more difficult

to appreciate, but from the general history of cases having that dura-

tion, it is probable that most of the deaths in this period depended

upon an imperfect reaction, and belonged rather to the stage of col-

lapse than to that of consecutive fever. After the fourth day the

eff'ecls of the secondary lesions would become obvious, and the deaths

then occurring might be referred to them. The only fallacy in the

numbers included in this period depends upon the time at which the

disease is supposed to have begun. In general the commencement is

dated from the onset of severe symptoms, but sometimes from the first

occurrence of diarrhoea; therefore, by assuming that all the cases fatal



142 ON THE CHOLERA EXANTHEM.

after the fourth day were complicated with consecutive fever, we
ohtain too high an average of its mortality, and hence we may con-

clude, that it was less than that indicated below. To avoid, as far as

possible, this source of error, the deaths between 25 and 45 years of

age have been taken, this being the time of life at which the course

of the disease is most regular. Of 16,901 cases, the results were

as follows :

—

Died during first 24 hours .

„ „ 2nd day .

Died during 3rd day

4th „

Died during 5 th day

6th „

9,150 \
4 435 J

°^ collapse.

13,585

966 ) Period of imperfect

656 J reaction.

J!

5)

»

}>

1)

7 th

8th

9 th

10th

14th

21st

Upwards

Period of " consecutive

fever."

Therefore, nine-tenths of the deaths took place in collapse or

during imperfect reaction, and not more than one-tenth in the con-

secutive fever, this being probably above the average.

Dr. B. G. Babington* w^as the first in this country to

exanthem ^^^^ attention to the occurrence of an exanthem in the

" consecutive fever" of Cholera, and his description

has, in most particulars, been confirmed by later observers.

" This eruption," he says, "I have found to make its appearance

in protracted cases of Cholera when the disorder has assumed that

typhoid character which is marked by extreme debility, drowsiness

not amounting to stupor, injected conjunctiva, and general indications

of cerebral congestion.

" After this state has existed several days, some red spots are ob-

served about the wrists and hands, and the face becomes tumid as

on the approach of erysipelas. If this occur in the evening, on the

* Medical Gazette, 1832, p. 578.
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following morning the arms, the forehead up to the roots of the hair,

and the face generally, will be covered with large elevated patches

of a bright red colour, more vivid than measles, and more defined

than scarlatina, much resembling nettle-rash, especially in the cir-

cumstance of their disappearance on pressure and instant recurrence

when that pressure is removed. They vary in hue at dilFerent times,

being occasionally purplish, especially on the hands ; and again re-

suming their bright tint without any apparent cause. On the second

day the efflorescence is found over the whole trunk, and the sensation

produced by it is not that of tingling and heat alone, but of intense

itching. To allay this the patient scratches himself incessantly,

until he has removed the cuticle in numerous places over his body

and extremities, leaving patches of encrusted blood and subsequent

scabs wherever this abrasion has taken place. The eruption is very

well marked about the third and fourth days ; the outline around

the edges of each patch being then more distinct than before, and

bearing a greater contrast to the central portion. It declines about

the sixth day, and terminates by a general desquamation of the

cuticle. In this respect, as well as in its definite duration, it is

needless to remark, that it diflPers altogether from nettle-rash."

Before discussing tlie pathology of this eruption, it may not be un-

interesting to compare the account given of it by Dr. Babington in

1832, with that of those excellent observers Reinhardt and Leubuscher

in 1849*, especially as the observations were made in two epidemics,

and the patients had been under dilferent treatment during the

primary symptoms.

These writers continue thus :

—

" We observed this, in many instances very characteristic rash, in

15 cases. It appeared without any observable change in the general

condition of the patient ; without restlessness, heat, quickening of

the pulse, or other symptoms generally attendant upon the deve-

lopment of an acute cutaneous eruption. In many cases, particularly

in young and strong subjects, a diffused redness of the skin preceded

the exanthem. It was particularly marked on the hands and face,

where it was occasionally so bright, and attended with so much
swelling, as to have the appearance of erysipelas. After 12 or 24
hours the swelling decreased, and the redness was more partial. In

some places it gradually lessened and disappeared altogether, whilst

it continued unchanged in others. At this time there appeared

over the hands and arms numerous large, irregular, and for the most
part indistinctly defined, red patches. Where the diffused redness

* Op. Citat., p. 469.
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and swelling were absent, the exanthem appeared first in the form

of large, irregular, undefined erythematous patches. Sooner or

later these became gradually concentrated into the exanthem.

The skin was then covered with small round defined spots, from the

size of a pin's head to a linseed, more or less bright in colour, and

not elevated above the skin. This gradual development of the ex-

anthem could be best seen on the hands and feet, on the other

parts of the body it was not generally preceded by any difi"used red-

ness. The exanthematous spots subsequently increased in size, and

when near together became confluent and produced a roseolous

appearance. In some cases the eruption remained in this condition

but increasing for 24 or 36 hours, and then after two or three days be-

came pale and disappeared altogether with a fine branny exfoliation

of the skin. This abortion of the exanthem, if it may be so called,

occurred iu 3 out of 15 cases ; in these it was limited to the extre-

mities, and principally afi^ected the joints. The exanthem generally,

however, underwent a further development, the spots became raised,

and at the same time increased in circumference, forming an eruption

like measles. By a further increase in size, and a greater elevation

of the skin, wheals like urticaria were formed as large as a lentil or

a silver penny. This similarity to urticaria was in some instances

greater from the wheals being in part paler in the centre than

at the periphery. As the exanthem advanced, these wheals en-

larged, at the same time their centres generally became depressed,

and the edge was more raised above the skin. They either re-

mained distinct or were more or less confluent, as about the joints,

elbows, shoulders, and knees. In this stage the exanthem lasted

from one to two days, sometimes from three to five, before it under-

went any particular change. It afterwards became pale, gradually

sunk to the level of the skin and formed yellowish or reddish yellow,

indistinctly-defined patches, which faded, and were followed by

exfoli;ition of the cuticle. For the most part, this was in small

branny scales, but in two instances, where the rash was extensive,

the cuticle, especially on the hands and feet, separated, as after

scarlet fever, in large membranous laminae.

"

Tliat tliis exanthem is not of frequent occurrence, and when it

happens but of subordinate pathological importance, We may conclude

from the fact, tliat in the communications received by the College, it

was spoken of in only a few instances, and then somewhat inciden-

tally. It appears to be nearly allied to urticaria /I'brilis, nor do we
think the objection that it differs fiom this affection in having a

more or less definite duration and terminates by desquamation, a valid
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one, since the same occurs in urticaria febrilis, which, according to

Willan, lasts seven or eight days, and terminates by slight exfolia-

tions of the cuticle.

In its abortive forms, where it did not become developed in wheals,

the eruption had not unfrequently the characters of erythema papu-

latum.

It was independent of any form of treatment which had been em-

ployed in the preceding stage of the disease, and occurred sometimes

in mild cases where the patient had been kept to cold water or

other simple diluents, as well as in the severe forms where stimuli

had been freely administered. Although it is not ascertained what

were the proximate conditions which determined its appearance, yet,

since similar eruptions are known to be intimatelj' dependent upon

disorders of the gastro-intestinal mucous membrane, and these are,

after an attack of Cholera, frequent, we cannot but refer it in a

general way to such a source, admitting, as we must in ordinary

urticaria and erythema, that the individual peculiarities which deter-

mine its presence are not obvious.

Other appearances occasionally occur during reaction, such as

petechisB in the lower extremities, erysipelas of the face and furun-

cles.

Whatever may be the nature of the Cholera poison,

^amsMof ^ it requires no definite predisposing conditions in the

Cholera, system to enable it to produce its effects. It was

fatal at all ages, nearly equally to both sexes, and neither the weak-

ness of infancy, the vigour of manhood, nor the decrepitude of age,

was a safeguard against its inroads.

The total number of deaths in England in 1849
Age.

. .

from Cholera and diarrhoea together, was, with a few ex-

ceptions, in which the age was not named, and 20 persons over 95

years not included, 72,110, as follows:

—

I.
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Peatbs from Choleka nnd DiARnnaiA from Birth to 95 Tears.

1849*.

Age. Sex.
Cholera. Diarrhcca.

Total.

Dcathi.

„ 10

„ 15

„ 25

» 35

„ 45

„ 55

„ 65

» T5

„ 85

„ 95

Females ...

Males
Females ...

Females ...

Females . .

.

Males

Females ...

Females ...

1
Males

1
Females ...

1
Females ...

1 Males . ,

.

1
Females ...

( Males

j

Females ...

Males
Females ...

3,866

3,470

2,458

2,358

1,349

1,217

2,578
2,573

3,837

4,303

3,712
4,068

3,417

3,387
2,605
2,909

1,610

1,954

576
827
710
97

6,393 1

5,652
292'

296
109'

110
188'

222
232'

294
J

259'

325
333^

331
506^

510j
679

^

773
521
601
119
124

-

-

19,381

5,404

2,785

5,561

£5,000

8,364

7,468

6,530

5,016

2,525

410

\
1 . —

53,241 18,869 72,110

By dividing the whole term of life into periods, we ohtain the fol-

lowing results :

—

Infancy and childhood (under 5 years) . . 19,381

Youth . . . (5-15 „ ) . . 8,189

Adult age . . (15-45 „ ) . . 22,591

Middle age . . (45-65 „ ) . . 13,998

Old age . . (65-95 „ ) . . 7,951

These numbers give the absolute mortality at the different periods

of life, but, in order to obtain a correct idea of the influence of age,

it is necessary to compare them with the number of persons living at

* Regietrar-General's Report on the Mortality of Cholera, 1848-49.

I
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these periods, by which the mortality per cent, is determined to be as

follows :

—

DIAGRAM I.

Mortalityfrom the Epidemic of 1849 per cent, of Persons living at different

Ages *.

Deaths from
Cholera and
Diarrhoea to
100 persons
living at

each age.

Under
1 year.

•828

10 15 25 35 45 65 65 76 85

•255 -144 -169 -317 -423 -528 -705 •gSl 1-187 1-227

Such a calculation shows that the epidemic was, in proportion to the

number of persons living, most fatal to infants and persons over 55
;

that the mortality was lowest from 5 to 15 ; and that from the latter

a^e upwards, it rose by an almost regular gradation, being among

infants nearly six times greater than among children of 10 years,

* Op. Citat., p. xlii.
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at 15 remaining nearly the same as at 10, when it was at the

lowest point, and at 35 increasing to three times, and at 55 to five

times beyond this.

The epidemic was especially fatal in early life and old age, in ac-

cordance with the tendency to fatal disease at those periods, the mean

mortality per cent, from all causes at different ages when Cholera

does not prevail, being as follows :

—

Deaths from all causes to 100 persons living at each age (1838—1844).

Under 1 year. 5 10 15 25 35 45 55 65 75 85

6-554 -913 -626 -819 -988 1-245 1-662 2-961 6-249 13797 28-599

By a diagram (Diag. 2), similar to the former, it is readily seen that

the curve indicating the mortality from Cholera rises as the curve for

general disease rises, it falls with it, and subsequently rises by almost

the same gradations.



INFLUENCE OF AGE. 149

DIAGRAM II.

Annual Mortalityfrom all Causes (1838-44) per cent, of Persons living at

different Ages.

I

I

1

Under fi

1 year.

10 15 25 35 45 55 65 76 83

.
6-554 -gia 826 •819 1-246 1-662 2-961 6 249 13-797 28-i

There are, however, some points of contrast in these two curves

deserving consideration. Although the epidemic was very fatal to

infants and aged persons, it was less so in proportion to the mean per-
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centage of mortality at these ages than it was during the vigorous

periods of life. This is shown by placing the two series of num-
bers together, and noting what fraction of the whole mean mor-

tality Cholera reached at the different periods as follows:—

Under
1 year. 5 10 15 25 35 45 55 65 75 85

/ From all

Deaths V causes } 6-554 -913 •526

to 100 ) annually. )

persons j From i
living. I Cholera, ) -828 -255 -144

V 1849. j
nearly over over

i i i

15 25 35 45 55 65 75

•819 •988 ^245 1-C62 2-961 6-249 13^797

•159 •317 •423 •528 -705 •913 M87

less than
1

3 i i

nearly nearly

i i

At 5 and 10 years the mortality from the epidemic was as high as

^, and from 25 to 45, as high as ^ of the whole mean mortality

per cent., whilst in infants under a year, it was not ^, and in aged

persons not more than -y^j or ^J^. These facts appear to prove that

general constitutional tendency to disease had but a subordinate influ-

ence as a predisposing cause, for although, as we have said, the

absolute number of deaths in infancy and old age was high, yet in

proportion to the mean mortality at those periods it was low compared

with that in youth and middle age. It may, therefore, be con-

cluded that, although the delicacy of infancy and the infirmity of

age were, as in other diseases, predisposing conditions, yet that the

Cholera poison was independent of them and asserted its power over

the vigour of the constitution in the highest ratio to the mean of all

other causes at that period of life least prone to disease. This is

made apparent by placing together the two former curves as in

Diag. 3,
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DIAGRAM III.
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It is here seen that tlie curve indicating tlie mortality from Cholera

at different ages cuts that for general disease at 5 years, and continues

above it until 55, when it again dips below it. In the above calcu-

lations, the cases of epidemic diarrhoea are included with those of

Cholera, as they are probably effects of the same cause, varying only

in degree.

Age had much influence in determining the character of the pheno-

meiia. Under a year the proportion of fatal cases of diarrhoea to those
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denominated, from their severity. Cholera, was high, nearly as 5 of the

former to 3 of the latter. From 5 years to 45, this was reversed,

there being, as a mean, but 1 of diarrhoea to 10*5 of Cholera ; over

55, as the debility of age increased, the proportion gradually changed

again, being, at 55, 1 of diarrhoea to 5 of Cholera; at 65, 1 to 2'5;

at 75, 3 of diarrhoea to 4 of Cholera; and at 85, 14 of diarrhoea to

9 of Cholera. Cases of diarrhoea were, therefore, more frequent, or,

in other words, the effects of the epidemic were less intense, at those

ages when the vital powers are most feeble. The accompanying dia^

grams (Diag. 4 and 5), showing the curves for Cholera and diarrhoea,
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present the same contrasts, and cut each other at nearly the same

periods of hfe as those indicating the specific effect of the epidemic

taken as a whole, and the mean effect of other morhific causes : from

which we draw the conclusion, that when the epidemic poison

affects the system already predisposed to disease, the phenomena will

he less intense, death occurring in the stage of diarrhoea; hut when, on

the other hand, the predisposition is less, the resistance in the consti-
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tution will favour the development of the more characteristic pheno-

mena.

Of 200 patients whose condition was noted by Briquet and

Mignot*

—

77 were strong and of good constitution.

67 of moderate strength and constitution.

66 were either feeble or much emaciated or cachectic.

" It results, "they add, "from these facts that the majority of our

patients were of good, or of moderately good constitution, and that

in common life weakness alone was not a very evident predisposing

cause of Cholera."

„ " The deaths from Cholera were 26,108 males, and
Sex. _

' »

27,185 females ; and from diarrhoea, 9637 males, and

9250 females. The population of England and Wales returned at

the census without revision was on March 31, 1851, males 8,762,588

females 9,160,180. And correcting for increase of population, the

mortality from Cholera at all ages in 1 849, was :

—

Males, ] in 331.

Females, 1 in 333.

The mortality was thus a shade less among females than it was

among males ; but the difference is much less than it is from all other

fatal diseases in ordinary years ; where the total deaths among males

is invariably greater than the deaths among females. Thus, in the

year 1848, the deaths of males from all causes amounted to 202,949,

of females to 196,851. And in the severe years 1838-44, the

annual rate of mortality among males was 2*270, females 2*104."

In many districts there was a discrepancy in the results from that

indicated above; the proportion of females to males being re-

versed. In the Middlesex districts of London 3388 males and 3612

females died of Cholera; in the Surrey districts the discrepancy

was much greater, 2814 males and 3509 females. In Liverpool,

Manchester, and the adjacent districts, the deaths of females also ex-

ceeded the deaths of males, being in Liverpool 1895 males and 2278

females. In Tynemouth and South Shields, Sunderland, Chestcr-le-

Street, as well as in several other places, the deaths of females were

in excess. In Newcastle-upon-Tj'ne, they were nearly equal. On the

other hand, the proportion of males was in some places greatly

in excess of the average. In Gloucester, Stroud, and Tewkesbury,

* Op. Git,, p. 21.
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the number of males that died of the epidemic exceeded the females

in the proportion of 133 to 96. At Madeley and Shrewsbury 10

males and 71 females died. Also in Stoke-upon Trent, Wolver

hampton, West Bromwich, and Dudley, the deaths of males consider-

ably exceeded the deaths of females *.

Similar variations occurred, also, at certain periods of the epidemic.

Mr. Farr has drawn attention to the fact, that at the beginning of the

epidemic the deaths of males exceeded the deaths of females very con-

siderably, butthe reverse obtained when the mortality was at a high rate.

Thus in the months of October, November, and December, 1848, the

beginning of the first outbreak, the numbers were, males 61 2, females

493, or 100 to 80,; but in the following quarter, ending March,

1849, the deaths of males amounted to 250, of females to 266, or as

100 to 106; at the age of 25 and upwards, the excess of deaths

among females being considerable. Again, in June, at the com-

mencement of the great outbreak, the males furnished the most

numerous victims ; but at the close of July, when the intensity of the

epidemic was greater, the females died in greater numbers than

males, and this proportion continued to the end. In the week the

mortality was highest the deaths were 895 males and 1131 females,

or 100 to 126. These fluctuations obviously depended in some in-

stances upon accident, in others, probably, upon the relative numbers

of the two sexes, and their occupations. They illustrate the xmcer-

tainty of deductions from too restricted data.

It has been often stated that pregnancy is a predisposing condition

to a fatal attack of the epidemic. Such an opinion is in some

degree supported by the mortality at the child-bearing period. Tims

from 25 to 45, the average mortality per cent, was among females '424,

among males -420, the reverse of the general average. Too much

weijrht must not, however, be laid upon this fact, since from 55 to 75,

the mortality among females maintains a still higher average, being

-964 per cent., and only '918 for males.

It is generally assumed that the weak and cachectic

^nfllience of
'"^^^ peculiarly liable to Cholera. This has been shown

disease. not to be strictly so, and here we have to add that the

existence of other disease did not obviously predispose

to an attack. Chronic lesions were rarely found in the bodies of those

who died of Cholera Gairdnert say.s, in his experience they were

* Registrar-General's Report, p. 40.

t Edinburgh Monthly Journal, 1849.
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very rare. In 89 cases examined by him, the liver presented traces

of chronic lesion but once, the kidneys only four times, in only two

of which was the disease progressive. The intestines were in all uni-

formly free. The cases we have tabulated give nearly a similar

result. The general absence of chronic and other lesions is also noted

by Schmidt.

The following table gives the number of physicians' patients attacked

with Cholera whilst under treatment for various diseases, in five of

the larger metropolitan hospitals, from the 1st of June to the 1st of

November, 1849, the period during which the epidemic chiefly pre-

vailed.

The average duration of their stay in the hospital was from four to

six weeks.

Physicians' patients under treatment
from June 1st to Nov. 1st, 1849.

Attaclced
with

Cholera.
Labouring under

934 None.
998 6 1 Bright's disease.

1 Convalescent from rheumatiam and
endocarditis.

1 Chronic rheumatism without con-

stitutional aifection.

3 Not noted.

Guy's 913 3 1 Acute rheumatism.

1 Pleurisy.

1 Malignant disease of lumbar glands.

640 1 Ascites.

474 1 (suspect- Indigestion.

ed only).

Without inferring that those who laboured under previous disease

enjoyed an immunity from an attack of the epidemic, it would appear

that they were not in any marked degree predisposed to it. Yet

Hamernik* states that Cholera supervenes more frequently upon

other diseases than is usual with other epidemics, but gives no

numerical proof of this.

Briquet and Mignot found that amongst the Cholera patients

brought to La Charite, a little less than half were in good health

before the attack, less than a fourth Avere delicate, and a third were

subject to different affections, of which they give the following

analysis :

—

Fifteen of them, all females, had for a long time been troubled

with dyspepsia and pains in the stomach. One laboured under gas-

* Die Cholera Epidemica, p. 46.
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tralgia resulting from a former attack in 1832. Thirteen had enteric

affections, chronic disorder of the colon, or habitual diarrhoea for one

or two months. Three had gastro-enteritis. The remainder were

4 cases of hysteria, 2 of phthisis, 1 of chronic bronchitis, and 2 of

epilepsy. In 4 the attack occurred at the onset of acute pneumonia,

and in one of typhus fever.

" The character of the pre-disposition," they add, "is obyious,

since we find that of 45 cases there were, including the 2 of phthisis,

33, and including the 4 of hysteria with pain more or less acute at

the epigastrium, 37 suflfering under morbid conditions (probably in-

flammatory) of a part or whole of the alimentary canal."

These facts appear to us too vague and limited for any certain con-

clusions to be drawn from them.

It is difficult to estimate separately the various
Influence of . . „ i • i • i •,• i ii

habits &c noxious mtiuences which m large cities are naturally

associated with intemperance. This vice soon entails

all those conditions which not only impair the vigour of the body, but

favour the dissemination, and probably the generation, of the Cholera

poison. But notwithstanding this, there is sufficient evidence that not

only habitual drunkenness in itself, but also the immediate effects of
"~

an occasional carouse, induced a predisposition to an attack. In the

communications received by the College from various practitioners

these facts are frequently alluded to, in some instances the illustra-

tions are striking. Thus Dr. Plomley of Maidstone states, that the

first 9 cases of Cholera in that town were in persons of intemperate

habits. In the private practice of Dr. Wright of Wakefield, of 7

adults who had Cholera, 3 were of intemperate habits ; of 8 cases

which came under the care of Mr. Millar, of Emsworth, 4 were or

had been of intemperate habits. Others bear the same testimony, but

state their experience without numerical details. Mr. Grainger, in his

report, says, " Abundant evidence was afforded daring the late epide-

mic, that habitual drunkards were highly predisposed to Cholera, and

of them a large number perished."

The depression of the nervous system and the derangement of the

digestive organs following immediately upon occasional intoxication

had apparently a marked predisposing influence. In the Registrar-

General's report *, it is shown that there jj'ere certain days in the week
on which the deaths from Cholera were far above the average. These -\

* Page xlix.
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fatiil days were Monday, Tuesday, Wednesday, and Saturday. " In

the wliole country Tuesday was the most, Friday the least fatal day

of the week. The disparity was greater in London, where 2194

persons died on Mondays, 2136 on Tuesdays, and only 1927 on

Thursdays, and 1824 on Fridays;" making a difference of 370 be-

tween the highest and the lowest day, or rather more than a si.xih of

the whole average, as shown in the following table of the number of

deaths on the several days of the week in the whole epidemic.

Number of fatal Cases on the several Days of the Week.

Mondays. Tuesdays.

Wednesdays.

Thursdays.

Fridays.

Saturdays.

Sundays. Average.

All England and Wales 7693 7826 7621 7607 7167 7769 7610 7614

Other parts of England and

2194

5499

2136

5690

1978|1927

5643 5680

1824

5343

2067|2011

5702^5599

2020

5594

+ 79

+ 174

-95

+212 +7 -7 -447 + 155

+47

+108

-4

Other parts of England and
+116

+96

-42

+49

-93

+86

-196

-251

-9

+ 5

" In reading the table it must be recollected that the days given

are the days on which the deaths occurred, and that half the deaths

happen in the 24 hours after the attack. The weekly wages are

generally paid on the Saturdays, and the Mondays in London and

other cities are days in which a certain proportion of the population

indulge in intoxicating di-inks. The Fridays are days of comparar

tive abstinence."

If we confine our observation to London, where the influence of

intemperance would probably be greatest, it will be seen that the

mortality formed a more or less regular wave from Saturday to

Monday and Tuesday, when it reached its highest point, and then

subsided through Wednesday, Thursday, and Friday, Similar facts are

alluded to by several practitioners who favoured us with their expe-

rience, and that without any knowledge of the data given above,

" Many more cases," writes Mr. Michael of Swansea, " occurred

on Sunday nights and Monday mornings than at any other period of
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the week ; this I believe to be attributed to the prevailing habit of

intoxication on Saturday nights."

" Occasional excesses," says Mr. Grainger, " led to a vast number

of attacks ; thus at Hamburgh it was observed that there was

among the sailors in that great port a regular accession of Cholera

every Monday and Tuesday, owing to the men going ashore and

getting drunk on the preceding Sunday. In London also several

medical men informed me they had noticed the same thing ; excess

either in drinking or eating, particularly if improper food was used,

such as pork, cabbage, &c., being followed by attacks, which thus

became more frequent on Sunday night and Monday."

Apart from elevation and the other sanitary condi-
Occupation.

^Jq^s of the locality in which the occupation is carried

on and the general habits of those employed, but little can be said of

the predisposing or preventive influence of occupation. Whatever

appears to have depended upon it may probably be referred to other

concomitant conditions.

Dr. Gny classified under their different professions and occupations

4312 males of the age of 15 years and upwards, who died of Cholera

in London during the last epidemic 1848-49*, and by comparing the

numbers with the probable number of persons occupied in the several

divisions, he obtained the ratio of mortality for each, so far as it could

be arrived at by such limited and rather uncertain data. It appears

from this inquiry that Cholera was least fatal to persons occupied in

the learned professions, not excepting general practitioners in medi-

cine. It was in an equally low ratio to undertakers. Footmen and other

men-servants appear to have been highly favoured, probably from the

part of the town in which they are principally employed, and the great

care they take of themselves, being, perhaps, less exposed to fatigue,

either bodily or mentally, than any other class; hence we are not

surprised that whilst amongst physicians, surgeons, and general prac-
^

titioners of medicine, the mortality was 1 to 265, amongst footmen

and other men-servants it was but 1 to 1572. Amongst tradesmen

there are too many discrepancies to admit of any general deductions.

Amongst common labourers the mortality was high, especially to

ballast-heavers, coal-porters, and scavenger-s.

No occupation appears to exempt those employed in it from an

attack. Pfaff, in his pamphlet on the Berlin epidemic, quotes the

testimony of Bergson of Warsaw, that manufacturers of tobacco and

cigar-makers were altogether free from the disease, and adds, in

* Weekly Report of the Registr.ir-GoreraI, Dec. 22, 1849.

i
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confirmation of this, that among 250 workmen and 609 helpers so

employed in Berlin, only three fell sick during the winter epidemic,

and but one died in the summer ; yet we learn from Dr. Guy's table,

that six fatal cases occurred to tobacconists in London, which is in

the ratio of 1 to 75, and from inquiry we have learned that those

employed in this calling suffered like other persons from the milder

effects of the epidemic.

The immunity of Jews in this metropolis was better ascertained,

and according to good authority, depended upon their attention to

hygiene. Their houses are cleansed annually, and are not over-

crowded. They are as a class sober, and in their diet scrupulous.

There is no extreme destitution among them, the wealthy classes

relieving those in distress. Their Sabbath is rigidly observed as a

day of rest.

" Wealth," says Mr. Farr*, " appears to influence the mortality

from Cholera. It represents food, lodging, clothing, cleanliness,

medical advice in sickness to a certain extent, as large masses of

people supply themselves with these necessaries in proportion to

their means. If the 19 wealthiest districts of London are com-

pared with the 19 poorest districts, the mortality from Cholera is

found to be inversely as the wealth measured by the value of house-

room."

But, he further adds, elevation considerably interferes with these

results, so that in lower elevations the reverse occurs ; for if

" The 10 districts, not differing greatly in elevation, but all lying

on an average under 10 feet, are arranged in the order of wealth,

the singular result is obtained that the five poorest districts expe-

rienced the least average loss from Cholera."

After enumerating other particulars, showing that at higher eleva-

tions wealth did bring some slight exemptions, he adds :

—

"Under these circumstances I find it difficult to establish any

definite relation between the various degrees of wealth and the

mortality of Cholera, further than that, in districts of some eleva-

tion, wealth does exert a certain influence on the mortality both of

Cholera and of ordinary causes."

The occasional occurrence in European countries,

ideiui'ty^<ff autumn, of cases of sporadic Cholera, present-

Sporadic and ing the symptoms and general character of the epi-

Cholera.'^ demic form, and the insensible gradations by which

such cases are connected with the bilious diarrhoea

* Registrar-General's Report on Cholera, p. Ixvi.
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prevalent at that season, have given rise to the opinion that the

epidemic or Asiatic Cholera is only the ordinary endemic disease

increased in intensity hy a greater prevalence of the causes vi^hich

originate it to a more limited extent in other years.

In a consideration of this subject it is necessary to premise that

a general correspondence in symptoms and a similarity of morbid

products do not prove identity of pathological conditions, and that, in

determining how far a disease is specific, we must include the whole

clinical history.

Epidemic Cholera has principally prevailed in this country in the

autumn months, the period of the year to which the sporadic form is

chiefly limited. This fact, however, proves no necessary connection

between the two diseases, since other epidemic pestilences with which

this country has been visited have prevailed at the same season. The

sweating sickness made its first appearance in the early part of Au-

gust, 1485; it was at its height in London about the middle of

September, and declined during October. The second visitation was

in the summer of 1506; and the third time, it broke out in London

in July, 1517, reaching its height in about six weeks. At the 2nd

of May, 1528, it began again to appear; and in July, August, and

September of the year following, "brought a scene of horror upon

all the nations of Northern Europe scarcely equalled in any other

epidemic."* Li its fifth visitation it broke out in London on the 6th

of July, and lasted until the end of September; having begun to

show itself on the banks of the Severn about the middle of April of

that year.

The influence of the autumnal season upon the prevalence of

epidemics is not limited to Cholera and the sweating sickness, for

the plagues of the 17th centuryt prevailed at the same season.

In 1603 the plague was at its height at the beginning of Septem-

ber. In 1625, when it visited us a second time, it was within a

week of the same period of the year that the greatest number of

deaths took place ; and in the Great Plague of 1 665 the deaths

lapidly rose in number from the end of July till the end of Septem

her; the disease maintaining its intensity from that time to the begin-

ning of October, when it as rapidly declined.

We may conclude, therefore, that the influence of season upon the

* Ilecker's Epidemics, &c., p. 238.

t See Map of the Plagues of London, Registrar- General's Report on

Cholera.

M
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spread of Cholera, as upon other epidemics, is a general one, and

depends rather upon temperature and other concomitant conditions

in and out of the body, than upon any intimate relation between the

Cholera poison and the causes of common autumnal diarrhoea,

whether in its milder form or as sporadic Cholera.

Sporadic Cholera is limited in its severe form to infants and aged

or debilitated persons, whilst the epidemic, on the contrary, manifests

its greatest intensity when the powers of life are most vigorous.

The mortality from sporadic Cholera and allied intestinal aiFections

follows the general law of mortality; whilst the epidemic, as we
have shown in another place, was disproportionately fatal in youth

and middle age. We have endeavoured to illustrate this in the fol-

lowing table; taking the deaths' from English Cholera, diarrhoea,

and dysentery at different ages in London, in 1847, and comparing

them with a similar number of fatal cases of epidemic Cholera in the

year 1849.

Thus, 2400 cases of epidemic Cholera would he distributed over

the dilferent periods of life as follows :

—

Under 5 years 10 15 25 35 45 55 65 75 85

646 180 93 185 287 278 249 217 167 84

On the other hand, if we take a similar number of sporadic cases

of diarrhoea, dysentery, and Cholera, there will he a different distri-

bution as follows :

—

- Age—Under . 5 years ioJi5 25 35 45 55 65 75 85

In London
in 1847.*

'

Diarrhoea

Dysentery .

Sporadic Cholera .

1475
123
69

511
3 6

3! 2
1

26

19

6

31

25

7

22

26

7

52

28

5

118
41

8

168
26
14

59
9
6

1657 11 19
1

51 63 55 85 167 208 74

By comparing two curves, so arranged as to express the distribution

of the two sets of cases over the different periods, the contrast in re-

spect of age is at once made apparent :

—

* Tenth Annual Report of the Registrar-General, Abstracts of 1847,

pp. 304, 305.
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DIAGKAM YI.

Curve {A) of English Cholera, Diarrhoea, and Dysentery, at different Ages

in London in 1847, compared with the curve {£) of the same number of

Cases of Epidemic Cholera in 1849.
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From these data it appears that whilst two-thirds of the deaths
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of a siniilur number would have occurred within the same period

from the epidemic. Again, between the ages of 5 and 55 the deaths

from tlie sporadic form, &c., were but one-ninth of tlie wliole ; whilst

from the epidemic, at the same period of life, they would have

amounted to one-half. Nothing can be more striking than the con-

trast between the two curves in the diagram from 15 to 55, nor more

indicative of a diiference in the morbific agents whose results are

thus compared.

The poison of epidemic Cholera, though in general very acute in

its operation, did not, so far as we know, observe any law as to the

time in which it produced its effects, and in this respect accorded

with the ordinary sporadic disease ; hut still, on taking an average of

a large number of cases, there was a wide difference

Of 39,468 cases of epidemic Cholera, in which the time of death

from the commencement of the acute or characteristic symptoms was

registered, 20,684, or more than one-half, were fatal vidthin 18 hours;

the average duration of all cases being 2*08 days, whilst the sporadic

or summer Cholera has a duration of 5 days;* although Sydenham

says, " ^grum in viginti quatuor horarum spatio interimit."

This difference becomes more obvious when we select those ages at

which the two diseases occurred in their most marked form. Thus of

8567 fatal cases of epidemic Cholera in children under 5 years, only

1745, or about one-fifth, terminated in 24 hours; whilst in 8281

fatal cases in adults between the ages of 20 and 35, when the

symptoms are most characteristic, as many as 4449, or more than

""e-half, terminated in that time. The reverse of this occurs in

iporadic Cholera, which is most acute in infants, and most prolonged

in .adults.

Our knowledge of the morbid anatomy of sporadic or English

Cholera is too defective to enable us to institute a strict comparison

on this head between it and the epidemic form
;
nevertheless, the

above facts are sufficient to show that there is an essential difference

between the two diseases.

* Registrar-General's Report on Cholera, page 120 and xiv.
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ON

THE TREATMENT OF CHOLERA.

It is well ascertained that in the largest proportion

Treatment of
^.^ggg a,t least in European countries, the poison

the penod of '
.

^ '

invasion. of Cholera produces its first effects on the system

gradually^ as indicated by diarrhoea, varying in duration

from a few hours to several days before intense symptoms supervene.

This period may be called the period of invasion.

The numerous communications received by the College establish

the importance of recognising this stage at its commencement, and

render it highly probable that the morbid effects may then be often

successfully combated.

The popular theory that the discharges are an effort of nature to

throw off a materies morbi, is not only unsupported by any known

facts of the disease, but, when applied to practice, is found to increase

the violence of the symptoms.

At present no antidote or specific medicine is known to neutralise

the cause of Cholera, or with certainty to arrest its early effects ; but

the subjoined quotations, from the communications received, show

that the diarrhoea was, in a large number of cases, arrested by various

combinations of such remedies as generally suppress discharges from

the intestines, and prevent the exhaustion of nervous energy.

Opium was an almost constant ingredient, and was given in con-

junction with astringents, aromatics, and diffusible stimuli.

A recumbent position is proved by experience, and also from

the nature of the case, to be a most important measure. It prevents

exhaustion, favours the circulation, and lessens the frequency of the

evacuations. It is highly probable that cases, which otherwise resisted
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the action of medicines, would have readily yielded had the horizontal

position in a warm bed been strictly enforced.

Enemata were not, as might have been anticipated, of much ser-

vice, since the small intestine and duodenum are the principal source

of the effusion.

The indications for treatment in this stage are formed entirely from

the mucous membrane itself, independently of any hypothetical de-

rangement of the liver. This organ does not appear to be in any

way the cause of the symptoms ; the diminution of bile in the eva-

cuations, as they become more and more fluid, being an elTect rather

than a cause of the disease.

The character of the fluid thrown out—the attendant symptoms

—

the absence of pain—the passiveness of the evacuations, and their

occasional retention to a large amount in the intestine, indicate a

depression of all the energies of the aff'ected surface.

The amount of success obtained by early treatment is not yet de-

termined ; there is a general opinion that it was very great, but this

must be received with some limitation, as the facts upon which it is

founded are not unequivocal. By far the larger number of cases of

diarrhoea would probably never have passed beyond this stage if no

medicines had been administered ; and, on the contrary, in many

instances the symptoms were uninfluenced by any treatment, and

fatal collapse came on in spite of every eff'ort to prevent it.

Notwithstanding this uncertainty, the general results of preventive

measures were apparently very favourable, as shown by the small

proportion of cases which passed into the severer forms of the disease

subsequently to early treatment.

Although this is sufficient to establish the great practical impor-

tance of house-to-house visitation amongst the poor, the results at

present obtained indicate a degree of success which an exact scrutiny

of the circumstances does not permit us to infer.

This system was not brought into operation in the metropolis until

the first week in September, 1849, the period at which the mortality

had reached its acme, the disease having already, on the 7th of

September, numbered 13,520 victims. We cannot therefore think „

with Mr. Grainger* that the uniform success which attended the pre-

ventive system in all parts of London was independent of the natural

dechne of the epidemic.

* Report on the Epidemic Cholera, 1848-49, p. 151.
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Epidemics cease at last, as fire does, from the want of combustible

materials; and on this point we may quote from the communication

made to the College by Dr. Burrows :

—

'•'According to my experience," he says, "the facility with which

the serous diarrhoea may be checked depends mainly upon the

period of the epidemic when the treatment is adopted. Those re-

medies which are powerless in the height of the epidemic in any

locality, will prove efficacious towards its decline. Thus, cases of

serous diarrhoea, with symptoms of exhaustion short of collapse,

appeared, in spite of unremitting attention, to be quite uncontrol-

lable in the month of July ; whilst cases of equal urgency at the

time of admission, in the month of September, were controlled with

a facility which often quite astonished me when I reflected upon my
want of success at an earlier period of the epidemic."

On comparing the curve indicating the decline of the epidemic ill

the whole country in the autumn of 1849, with that for London in

particular at the same time (see the Maps in the Registrar-General's

Report), there is the closest coincidence between them ; from which

we may conclude that the causes in operation were the same in both,

and hence we cannot attribute the diminution of the mortality in the

latter, in any great degree, to the interference of preventive treatment.

The following are the results of the house-to-house visitation in

the metropolis, from September 1 (4?) to October 27, 1849 :
—

Cases of Diarrhoea
discovered.

Cases approaching
Cholera discoverea.

Cases which passed into
Cholera after treatment.

43,737 978 52

The town of Dumfries is referred to in Dr. Sutherland's* report as

having afforded a striking instance of the advantages of a house-to-

house visitation, but the same objection obtains as before. It was
not until the 10th of December, 1848, that the system was begun,

and not until the 13th that it was in efficient operation, when 250
persons had already died in a population of 10,000. On referring to

the Table accompanying the Report, it appears that the mortality

had reached its highest point nearly a week earlier than the above

date, and was already declining when the preventive system was
instituted.

* Report on the Epidemic Cholera, 1848-49, p. 63.
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In the case of Glasgow the same objection does not apply, as the

visitation system was commenced at an earlier period of the epidemic

and so efliciently carried out that, in the words of the Report,

" Whether we consider the extent of the machinery employed, or

the zeal with which it was sustained, or the expense cheerfully in-

curred, no provision more munificent was ever made for the relief

of a great public calamity than that canied out by the humane and
enlightened citizens of Glasgow."

We are therefore greatly interested in learning the result. The

epidemic began on the 11th of November, 1848, and by the 2Gth of

December there had been 214 fatal cases. The house-to-house

visitation was instituted " in the city parishes about the 26th or 27th

of December, and in the barony parislies a day or two later." Not-

withstanding this the mortality steadily increased for a fortnight, and

maintained a high rate for nearly a month, and even then declined

but very slowly; the deaths after the house-to-house visitation was

begun being 898, and in the whole epidemic 1112.

Dr. Sutherland, however, concludes tiiat a very marked effect was

produced upon the comparative mortality of the disease even in this

instance. He compares the percentage of deaths with the percentage

of recoveries, as deduced fi om the whole number attacked at different

periods of the epidemic, and finds that after the preventive system was

in operation the ratio of deaths to those attacked was greatly dimi-

nished. But as the latter series is somewhat arbitrary, and would

of necessity be more numerous when ever}' case was recorded, the

conclusions thus drawn do not inform us so certainly of the value of

the remedies employed, as does the absolute rate of mortahty.

The following are the general results of the preventive measures

employed for the city and barony parishes of Glasgow :

—

Premonitory Cases. Cholera.

Parishes.

Applicants
al

Dispensaries.

Diarrhoea
Cases

discovered.

Rice-water
PurtjinR Cases
discovered.

Total
Premonitory
Cases treated.

Premonitory
Cases passed
into Cnolera.

Cholera
Cases.

City. .

Barony .

Total .

3066
3113

2736
3255

473
506

6,215

6,874

15
12

1231
1003

6119 5991 979 1.3,089 27 2234
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A large amount of evidence bearing upon this subject is further

contained in the reports by Mr. Grainger and Dr. Sutherland, which,

after all the abatements in it, arising from the sources of fallacy

indicated above, is yet sufficient to place the preventive system in the

first position of importance as a measure for counteracting the deve-

lopment of the disease into its severer forms. It cannot be a matter

of doubt that the earlier the disease is encountered, the greater, in an

infinitely high ratio, are the advantages under which medicines are

employed to counteract it. This statement is confirmed by the com-

munications received by the College, from which the following are

selected, without any reference to the means advocated or the success

obtained, so as to show the results of treatment in various localities

and under different conditions of practice.

Dr. White, Winchester :

—

" When called to a case of purging and vomiting, with cramps

and cold extremities, but with the pulse tolerably perceptible at the

wrist, I gave from one to two grains of solid opium, which almost

invariably stopped the vomiting and the cramps, and generally the

purging also. I followed this up in about a quarter of an hour by

the administration of the following draught :—Sp'. ammon. comp.,

3j ; Tr. camph. c, 3j ; Tr. nucis vomicae, uiiij ; ex Mist, camph. I

always insisted upon the patient going to bed, and generally placed

a large mustard poultice over the stomach. This treatment was

highly satisfactory ; for I cannot call to mind one single case which

did not speedily rally and recover, when seen before the pulse had

much failed."

Dr. Shearman, of Rotherham :

—

" I found alum, aromatic confection with opium, catechu, acetate

of lead and opium, and small doses of calomel, generally check the

serous diarrhoea."

Dr. Brown, Sunderland :

—

" It accords with my experience, that Cholera, in the stage of

serous diarrhoea, may with certainty be checked; and I would add,

that powerful astringents, combined with opium, are the means

which I have found most effectual in attaining this object. The
tendency to depression must be counteracted by external warmth
as well as by repose in bed, to which the patient should be confined

until the diarrhoja is completely subdued. Of all astringents I have

found the acetate of lead the most generally efficacious, conjoined

with opium."
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Dr. Peacock, H. M. Dockyard, Chatham :

—

" The serous diarrhoea could not with certainty he checked ; but

in the majority of cases I have found the common chalk mixture,

with aromatic confection and tincture of catechu, answer well
;
and,

in obstinate cases, the acetate of lead and opium, in the form of pill."

Mr. Painter, Westminster :

—

" I think not invariably, but, I believe, in the great number of

cases, serous diarrhoea, if taken at the commencement, may be

checked. In both fseculent and serous diarrhoea, I gave either

chalk mixture, with compound chalk powder, or decoction of log-

wood and chalk. If the case was severe without symptoms of col-

lapse, opium was added ; it was omitted if symptoms of collapse

supervened. Acetate of lead and opium was extensively used when

there was no depression."

Dr. Williams, Gloucester :

—

" I have found chalk mixture, combined with astringents, opium,

capsicum, and other warm aromatics, of great utility, and sometimes

acetate of lead and opium, or quinine with, or without opium, and

combined occasionally with creosote."

Dr. Beadle, Tewkesbury :

—

"A compound of opium and camphor was found effectually to

control diarrhoea."

Dr. Barlow :

—

" According to my experience watery diarrhoea could generally,

though not certainly, be checked. The most effectual means, and

one which I have never dispensed with, was opium. I have most

frequently given it in combination with calomel, often a grain

of each every hour, or sometimes the first dose was two grains. I

generally found it well borne until signs of impending collapse set

in. Vegetable astringents, as haematoxylon, kino,- catechu, were

also valuable adjuncts ; and chalk was useful when the tongue was

clean. The recumbent position was indispensable."

Dr. Borland, Surrey Dispensary:—
" The number of cases admitted under my care at the Surrey

Dispensary during the epidemic was unusually large ; the majority

of these were cured by mist, cretas, tr. catechu, and opium."

Mr. Bainbridgc, St. Martin's Lane :

—

" It accords with my experience that serous diarrhoea can, almost

without an exception, be checked, provided the depression is not

great. The most valuable remedial agent was opium."
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This gentleman states that he had under his cave 1454 cases of

simple diarrhoea, and 190 cases of diarrhoea with cramps and rice-

water dejections ; and adds, that only two passed into Cholera after

treatment. One of these was aged 67, and one aged 65, both deli-

cate persons.

Dr. Fincham :

—

" Several scores of cases -of diarrhoea fell under my care at the

Western Dispensary whilst the epidemic was raging
;
many of these

had thin, colourless, and profuse evacuations, hut I never had any

difficulty in checking the flux. The chief means employed were

equal quantities of the compound chalk mixture, and infusion of

catechu, with tincture of opium administered in frequency according

to the urgency of the case."

Sir Duncan McArthur, Deal :

—

" In reference to treatment, I found in the premonitory diarrhoea

opiates and aromatic confection of great benefit."

Dr. Shapter, Exeter :

—

" The most effectual means for arresting the diarrhoea were aro-

matics and opium, followed by mercurials."

Dr. Oke, Southampton :

—

"My own experience of the epidemic has been limited, when

compared with the experience of those who had charge of parochial

districts; but I can support their testimony by stating that the

treatment of the serous diarrhoea with calomel and opium or morphia

was attended with success in every case that came under my care."

Mr. Mallett, Bolton :

—

" "With regard to treatment, I found calomel and opium, in fre-

quently-repeated doses, the only remedy on which I could con-

fidently rely, and was much gratified by the result in those cases in

which there was no prostration."

Mr. Allen, Oxford :

—

" Serous diarrhoea can be checked, but not with facility or cer-

tainty. I found calomel and opium the best remedy, but consider

confinement to a warm bed an important part of the treatment."

Dr. Lang, Heavitree, near Exeter :

—

" I found the best preventive treatment for adults in the earliest

stage to be the pulv. cretac comp. c. opio, with a grain of calomel,

repeated after every loose motion. It appears from the experience
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of the last few weeks, as well as from a multitude of cases similarly

treated during the previous visitation, that the full development of

the disease can thus be almost always prevented."

Dr. Peacock, on the epidemic amongst the Tooting children :

—

" When the children from Tooting were first received into the

Free Hospital, a careful inquiry was instituted once or twice

daily to ascertain whether any of them laboured under diarrhoea

or other premonitory symptom, and if so, powders were given,

composed of pulv. Doveri and hydr. c. cret^, and afterwards the

compound chalk powder, with opium, in a carminative mixture

every three or four hours, until the affection was arrested. When
with the diarrhoea there was any sickness, or the slightest tendency

to collapse, the child was placed in bed, and wrapped in warm
blankets, and after the powder a mixture was given, containing

compound sulphuric ether, aromatic spirit of ammonia, or brandy

and laudanum. Under this course of treatment the attack subsided

in all but two instances without going into marked collapse."

Dr. Johnstone, Birmingham :

—

" I, as well as other physicians of our medical institutions, have

seen a great many severe cases of diarrhoea, though by early at-

tention most of the patients have recovered. Of 3186 cases of

bowel complaint which have occurred among the out-patients of

the General Hospital during the last month (September, 1849), in

many of which there were cramps, only 22 were fatal, and these

were all in children. Small doses of calomel and opium were of

more service than any other remedy. Astringents alone were of

little use."

Dr. Davie, Plymouth :

—

" A great number of persons have come under my care suffering

from diarrhoea, which has been controlled by the common form of

astringents in general use. The most decided and immediate good

was derived from one-grain doses of the acetate of lead with one-

quarter of a grain of opium every hour."

Dr. Plomley, Maidstone :

—

" My experience has proved that Cholera, in the stage of serous

diarrhoea, may with facility be checked, if treated early, and pro-

vided it was preceded by fteculent diarrhoea of one, two, or more

days' duration, li the premonitory diarrhoea should pass into the

serous form within a few hours, the difficulty of subduing it becomes

much greater. The most effectual means for arresting the discharges

were either the acetate of lead or alum, alone or combined with

small quantities of opium."
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Dr. Young, Plymouth :

—

" When diarrhoea was the prominent symptom, acetate of lead,

combined with opium, was useful. When the premonitory symptoms

were slight, opium alone, or combined with ammonia and aromatics, .

was sufficient."

Mr. Field, Margate :

—

"Some few cases resisted the employment of calomel and opium,

and passed into the second stage, when the purging invariably yielded

to eight-grain doses of the acetate of lead."

Dr. Davies, Hertford:—
" I am sorry to be obliged to state (but I do so most positively)

'V" that my experience does not accord with the assurances constantly

published that there is no difficulty in checking the diarrhoea pre-

monitory of Cholera. When it is characteristic of the epidemic I

have been so unfortunate as to meet with very ill success. The

discharges will continue for days, in "spite of the remedies said to

be always successful in checking them. In the majority of instances

diarrhoea terminates favourably, as it probably would if left to itself

;

but in a few cases the disease progresses into the stage of collapse,

in spite of all the remedies yet employed."

Dr. Strange, Bridgenorth :

—

" In answer to the inquiry I must say decidedly, No ! the most

fatal cases of Cholera having been those which were seen early,

and against the increasing symptoms of which nothing seemed to

avail."

Mr. French, Great Marlborough Street :

—

" I have not found that Cholera, in the stage of serous diarrhoea,

can with certainty be stopped."

Mr. Michael, Swansea :

—

"Serous diarrhoea has not proved in every case easily manage-

able. It has at one period been amenable to one class of remedies,

which, at another, have been laid aside as useless. In spite of

every modification of the treatment, I have known many cases unin-

fluenced by any."

The total disappearance of the epidemic from the

Treatment of metropolis and other parts of the country soon after

impending
^^^^jg of ^1,3 ]g^g,. jgg^^j ^ Committee re-

and complete
.

collapse. questing the co-operation of the profession in making

a systematic trial of such plans of treatment as seemed
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best adaptexl to counteract the conditions of impending and complete

colliipse, prevented the suggestions contained in it from being carried

into effect.

390 communications on this subject were, however, received from

different practitioners. In by far the larger number the general re-

sults of treatment are given unsupported by any detail of cases ; a

defect almost unavoidable in general practice during the height of

an epidemic.

A small part only of the information thus conveyed to the College

can be made the basis of any certain conclusions, since in general no

uniform plan of treatment was steadily employed throughout, but, as

the symptoms persisted and became more urgent, various combina-

tions of means were in turn employed, and often for so short a time,

or so imperfectly, or under such unfavourable states of the constitu-

tion for their operation, as that when recovery took place it was im-

possible to say to which of them it was due, if, indeed, to any.

Numerical results in the treatment of Cholera are most fallacious.

Without a scrupulous regard to the state of the patient at the com-

mencement and at different stages of the treatment, and a note of

the period of the epidemic when the observation is made, almost any

conclusion may seem to be established.

There is but little hope that any specific remedy will be found to

counteract the severer effects of the disease, and it is certain that none

having in any way pretensions to such distinction are as yet known.

In the fully- developed stage, medicines administered internally

must be of small power. The pathological condition of the gastro-

intestinal membrane is such that absorption is then almost, if not

quite, suspended, and medicines when retained in the stomach form

but an inert accumulation.

The theory of their occasionally acting by sympathy must be re-

garded as a relic of a therapeutic superstition long since exploded, and,

untenable in any condition of the system, is especially so in the col-

lapse of Cholera.

On this division of our subject we can do little more than point

out, according to the evidence before us, what forms of treatment

seem to have been of some service, or useless, or injurious; and by

thus clearing the ground, prepare the way for better directed efforts.

An enumeration of all the means proposed for the treatment of

this stage would be useless ; it is, therefore, only upon the principal of

thc:n that we shall make any report.
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Calomel stands foremost, from having in tbis country

Calomel. been more fully tested than any other remedy. The

theory of the disease which has chiefly led to its em-

ployment is not supported by anatomical facts. The absence of bile

from the evacuations appears to be merely a subordinate result.

Calomel can be administered only on empirical grounds, and its value

must be determined by the results so obtained ; for there appears to

be no argument in favour of its exhibition either from analogy or

pathology.

The results in 365 cases treated by this remedy in small and fre-

quent doses were as follows :

—

Results of Cases treated by Calomel in small and frequently-repeated

doses.

Deaths. Recoveries.

Mr. Bainbridge 3 0

Dr. Basham 3 3

Dr. Blackall 31 39*

Dr. R. Chambers . . . . 22 18

Dr. Davies (Hertford) 9 1

Mr. Dabbs (Unite Convict Ship) 18 12

Mr. Eccles (Plymouth) 12 27
Dr. Fearnside 5 5

Cases in St. George's, reported by Dr.

Barclay 5 3

Dr. Hill (Peckham Asylum) 12 0

Dr. Mclntyre 5 7

Mr. Livett 8 1

Mr. Michael (Swansea) 2 1

Dr. McWilliam 12 4

Melville Hospital, Chatham 6 1

Mr. Merry (Hemel Hempstead) . 12 40t
Dr. Shearman (Rotherham) 0 2

Dr. Shapter (Exeter) 6 6

Mr. Statter (Wakefield) . 11 8

Dr. Reid (St. Giles's Infirmary) 7 0

187 178

* Fifteen were not in collapse, and 14 in only slight collapse, -when

the treatment was begun.

t From the report it is doubtful whether many of these cases were

in collapse.
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This list miglit hs extended by including cases treated with vari-

able doses at irregular intervals, but the result will not thereby be

mucli affected :

—

Deaths. Recoveries.

Dr. Hawkins (Middlesex Hospital) .20 17

Tooting Pauper Asylum (Mr. Kite) . 80 61

100 78

Dr. Ayre forwarded to the College a detail of his theoretical views

upon the use of calomel, and with his letter a printed report, from

Avhich we extract the following :

—

" In the Table will be seen the number of patients and the results

of the treatment employed for them ; and it is with no inconsider-

able degree of just pride, and with yet greater thankfulness, that I

bring them under your notice. Of the cases here given, it is to be

understood that those of Cholera were in full collapse when they

came under treatment, and those in the premonitory stage were

entering into that state ; whilst of the diarrhoea cases the patients

were in that threatening condition which almost constantly precedes

and leads into (?) the full disease.

Cases of diarrhosa attended by six house visitors . 1430

Cases of diarrhoea attended by six district visitors 608

Cases of diarrhcea attended at dispensaries . . 868

Cases of Cholera in full collapse .... 725

Cases of impending collapse 133

3764

Deaths from diarrhcea 6

Deaths from Cholera 365

371

Recoveries 3393

Such are the numbers of the patients whom we had under treat-

ment, and such are the results of it."

E.xtracts from private letters to Dr. Ayre, and from public journals,

accompanied the above report, and were all expressive of great con-

fidence in the curative powers of calomel in Cholera.

The numbers here given do not sustain this favourable opinion.

The deaths weie 365 out of 725 unequivocal cases.

Under various and opposite plans, the recoveries, even in severe

cases, averaged from 45 to 55 per cent., according to the period of
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the epidemic
;

tliey sliould therefore exceed tlie highest of these

numbers before they can be adduced in proof of the value of any

particular method of treatment.

In general no appreciable effects followed the administration of

calomel, even after a large amount in small and frequently-repeated

doses had been administered. For the most part it was quickly

evacuated by vomiting or purging, or, when retained for a longer

period, was afterwards passed from the bowels unchanged. Saliva-

tion but very rarely occurred, and then only in the milder cases.

We conclude that calomel was inert when administered in collapse;

that the cases of i-ecovery following its employment at this period

were due to the natural course of the disease, as they did not surpass

the ordinary average obtained when the treatment consisted in the

use of cold water only.

The following quotations are arranged so as to show the balance

of general evidence on this point ; those which are in favour of the

calomel treatment are placed first.

Dr. Oke, Southampton :

—

" The Cholera broke out with fearful violence in ' Charlotte Place,'

an assemblage of houses on a high situation to the N.E. of the

town, and detached from it. The population of this place was esti-

mated at 600, of whom 40 died of the epidemic. Two gentlemen

volunteered their gratuitous services to the pauper patients. They
decided on adopting a modification of Dr. Ayre's plan, giving two

grains of calomel every ten minutes to adults, and somewhat less

to children, but without any opium whatever, except when it was

demanded by severe cramps.

" In order to insure its regular administration, nurses were em-
ployed to give the doses when the medical attendants could not

remain with the sufferers. The result was most satisfactory; the

vomiting and purging were soon controlled, and by persisting in the

treatment the alvine discharges became of a dark green colour,which
was considered as prognosticating a favourable termination. As
soon as this change was effected, the calomel was given less and less

frequently till the disease was subdued.

" Under this treatment, children in whatever stage, whether of

diarrhoea or collapse, generally recovered ; and it is calculated that

a third fart of the adults in a state of collapse were saved by the

same."

Mr. Robert Merry, Hemel Hempstead :

—

" I have much pleasure in bearing testimony to the value of Dr.

N
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Ayrc's plan of calomel with morphia every quarter of an hour (with

mustard epithems), over every other plan of treatment I have tried.

Out of 52 cases of decided Asiatic Cholera, I believe 40 have been

saved by this treatment."

Dr. Shearman, Rotherham :

—

" This year I have had in my own practice only two cases of true

Cholera, both boys of about eight years, living in the midst of an

ill-drained, unventilated, and filthy neighbourhood. They both re-

covered under very small and frequently-repeated doses of calomel,

with very little laudanum, with the addition of the following solu-

tion for common drink :

—

Chloride of. sodium, gr. 175

;

Chloride of potassium, gr. 17^

;

Tartrate of soda, gr. 40

;

Tribasic phosphate of soda, gr. 122^

;

Sulphate of soda, gr. 175 j

Water, a gallon.

" I quite agree with Dr. Ayre that his plan of treatment is the

most successful."

Dr. Dick, Bedford :—

" The diarrhoea was treated by ordinary astringents ; but the more

severe kind attendant upon Cholera was best met by five-grain doses

of calomel given in quick succession ; and on collapse appearing,

the calomel was increased to a single half-drachm dose, followed by

smaller ones of five grains every hour."

Dr. Dick gives no particulars of his success with this plan ; but of

the 69 cases under his care, 35 died, the treatment being various.

Mr. Allen, Oxford :—

" Dr. Ayre's plan was tried, but abandoned, because by disturbing

the patient so often, the restlessness and exhaustion were increased,

and no comjjensating benefit ensued ; but larger doses of calomel at

first, followed by smaller ones at intervals of half an hour or an hour,

were substituted with advantage."

Dr. R. Chambers :

—

" In the collapse of Cholera I have chiefly relied upon calomel

(gr. V. at first, and gr. ii. every half hour afterwards) with cold water.

I witnessed 18 recoveries in 30 cases."

Dr. Robert Semple, Islington :

—

" I have tried all the plans enumerated in the circulars sent to
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me, and found them to fail, except in some instances the calomel

treatment."

Mr. Shillitoe, of Hitchin, after recommending "small and repeated

doses of calomel," adds :

—

" I am doubtful whether any kind of treatment is of use in the

stage of collapse."

Mr. Joseph Taylor, Fever Hospital, Liverpool :—
" The diarrhoea, when unchecked, gradually assumed the serous

character, the stools becoming thinner, and devoid of colour, and

passed with rapidity. In this stage calomel in small doses, frequently

repeated, appeared the most efficacious remedy. In very few in-

stances did it produce salivation, and then only in the mildest cases.

One person took 1160 grains, another 500, without any ill effect

whatever."

Mr. Henry Perry, Stoneliouse :
—

" I carried out, in numerous cases, to the fullest extent the plan

advised by Dr. Ayre, and unquestionably with marked success ; but

finding from large experience that the laudanum narcotized my
patients, I gave it only in occasional doses, and exhibited the calo-

mel alone in a mixture of tragacanth and mucilage. I attribute

my success in several instances to this method of treatment. In

candour, however, I must state that when collapse was fairly set in,

calomel exhibited in any degree too often led to no good result, and

the disease continued its course unchecked to the end."

Mr. J. H. Roberts, Finchley Road :

—

" In my hand the calomel plan has succeeded in 8 out of 11

cases of collapse, more or less severe. I considered 3 of those who

recovered moribund when I first saw them."

Mr. Roberts gives the report of only one case, a female, who was

under impending collapse when first seen ; two grains of calomel

were given every ten minutes, with ether and chloroform to allay

the cramps, but she never rallied, and died the same day.

Dr. Shapter, Exeter :

—

" Mercury in small and repeated doses is less fatal than a treat-

ipent conducted without mercury."

Mr. Statter, Wakefield:—

"I have had the exclusive treatment of 19 cases of Cholera (11

deaths and 8 recoveries), and have been called in to several others

;

N 2
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in all calomel was more or less administered, but I must confess that

my faith iu its efficacy has considerably diminished. I have tried

Dr. Ayre's plan in several of them, and it has failed,"

Mr. Mallett, Bolton :—

" I tried calomel in small and frequent doses ; I gave it in large

doses, but all in vain."

Dr. Wood, Winchester :

—

" Calomel in small and repeated doses I have employed without

satisfactory results, nor have I seen the advantage of calomel with

opium."

Dr. Strange, Bridgenorth :

—

" Calomel in large doses was not successful. At first most of us

began its use, but after the first few cases I abandoned it, as it

appeared to lower the resisting powers of the system, without having

any marked effect on the disease. Salivation occurred but in a few

cases, when it did (in two or three) recovery resulted. In one case

when I used large doses (ten grains every four hours) profuse saliva-

tion followed, but the collapse returned three times, and the patient

was with difficulty saved."

Mr. Hovel], Clapton :

—

" Calomel, in small and frequent doses, was partially tried, with

no good results."

Mr. Baiubridge, St. Martin's Lane :

—

" I have tried the plan recommended by Dr. Ayre in three cases
;

it did not appear to do the least good : they all died."

Dr. David Lewis, Finsbury :

—

" Calomel, in my experience, both in large and small doses, was

totally useless."

Dr. Davies, Hertford :

—

" Mr. Woodhouse, the Union medical officer of the town, was much

prepossessed in favour of calomel in small doses frequently repeated.

Ten cases, varying but little in their symptoms, and watched by

myself, were successively treated with calomel alone, according to the

mode already described (2.^ grains every quarter of an hour), and 9

out of the 10 died; some at the end of 12 or 15 hours, and others

after the expiration of several days. Hence the treatment, by ca-

lomel only, was abandoned. The single case of recovery was mild

from the beginning. Of 33 cases treated with calomel, either alone
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or in combination with opium, camphor, and other ingredients, 24

died and 9 recovered."

Dr. Parkes :

—

" I did not feel myself at liberty to try the effect of large doses of

calomel, since I had satisfied myself that they were hurtful, but I

gave Dr. Ayre's plan a trial in several cases. In one or two the

method was carried out literally (calomel in two-grain doses every

five minutes) ; in others it was not used so rigorously, yet sufiiciently

so to enable me to form an opinion as to its efficacy. I saw no

striking benefit from its use, and I may mention that I tried a

similar plan (viz. two grains of calomel every ten minutes) in 1843,

in India, without finding it of any use."

Dr. Rayner, of Stockport :

—

" I found that in the cases treated on Dr. Ayre's plan, the stage

of collapse was more prolonged than in those treated by opium, but

that under both plans of treatment death eventually took place."

Dr. A. W. Barclay, Report from St. George's Hospital :

—

" In 8 cases, calomel was repeated at intervals of from 5 to 15

minutes, in small doses, with or without a larger previous dose ; 5

died, and 3 recovered. Of those which recovered, 2 were compara-

tively mild cases, and were never completely collapsed, the other

was pulseless upwards of 4 hours."

Mr. Dabbs, surgeon of the Unite, convict ship, gives a list of 30

cases treated with calomel, conjoined, according to the urgency of

the symptoms, with salines and occasionally with stimuli, the use of the

warm bath and sinapisms. They were males, between the ages of

20 and 35: 12 are stated to have been in feeble health and labouring

under some disease : 7 of these recovered. Of the whole 30 cases

there were 18 deaths and 12 recoveries. The frequency of consecu-

tive fever is not noted.

Dr. Fearnside, of Preston, gives the details of 10 cases treated by

calomel in small doses, a large quantity of the medicine being given

in all the cases. There were 5 deaths and 5 recoveries. Of those

that recovered, 2 were very mild cases ; in one of tliese salivation

occurred. No obvious effects of the treatment were observed in the

others. The ages were 2, 4, 9, 18, 36, 36, 63, 67, 76.

Mr. Kite gives an outline of 235 cases of Cholera occurring

among.st the children in the pauper asylum at Tooting; males, 122;

females, 113;—187 passed into a state of collapse with the follow-

ing results :

—
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Collapsed. Recovered. Died.

21 4 17

84 31 53

82 44 38

187 79 108

3 years and under 6

5 „ „ 10

10 „ •„ 15

Of tliese, 141 were treated by calomel (closes and frequency not

given) ;
stimuli, as ammonia and brandy, were occasionally adminis-

tered ; and sinapisms and tbe warm bath used. The deaths were 80,

the recoveries 6'1.

Of the deaths, 61 died in collapse, 19 with fever and prostration.

Of the recoveries, 44 were without fever, 17 after fever and

long-continued prostration.

Dr. J. Reid, St. Giles's Infirmary:

—

" Dr. Ayre's plan was tried in 7 cases in succession in the in-

firmary, but as all died quickly the plan was not persevered in."

Melville Hospital, Chatham :

—

5 cases are carefully detailed. In 3 a fair trial was made of the

value of calomel and opium for arresting the premonitory diarrhoea,

but the treatment was ineffectual. In 4 of the cases the plan recom-

mended by Dr. Ayre was precisely followed ; in the fifth, the calo-

mel was given in larger doses. 4 died in the stage of collapse, and

1 on the ninth day, in consecutive fever.

Mr. Livett, of Wells, gives a table of 9 cases " treated with

calomel in small and frequent doses, combined with a small pro-

portion of opium." All the patients died but one, a boy of 14

years.

The patients were in a state of collapse when first seen. One W'as

in the eighth month of pregnancy, and gave birth to a dead child

on the second day. The case that recovered was pulseless for 24

hours.

Six of the patients were males, and three females. The ages were

respectively 14, 28, 28, 28, 35, 36, 40, 60, 80. Death occurred in

collapse, except in two cases.

Dr. Blackall sends an abstract of 101 cases treated by calomel.

In 31, the tartarized antimony formed part of the treatment, with,

m some cases, bleeding or leeches.

Of the 70 cases treated by calomel alone, the following are the

details. They were males :

—
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Ages.

From 15 to 20

„ 20 „ 40

„ 40 „ 60

„ 50 „ 60

Results :

—

15 were not in collapse when the treatment was

commenced . . . . .

14 were in slight collapse

23 in marked, but moderate, collapse .

18 in extreme collapse . . . .

In 39 cases calomel was giyen in doses of 5 grs. every half-hour.

16

49 *

3

2

70

Kecovered. Died.

14 1

12 2

11 12

2 16

39 31

In 10

In 14

In 3

In 1

In 2

In 1

1)

»

}}

n

»

»

6

20

5

10

5

30

quarter of an hour

half-hour,

hour,

half-hour.

2 hours.

3 hours.

There is no mention of obvious effects, immediate or remote.

Of the 39 recoveries, 17 had consecutive fever; of the 31 deaths,

7 had consecutive fever.

In 14 of the worst cases a salt-and-water emetic was given. In

11 venaesection was used J in 2 the hot-air bath; some took saline

draughts, containing chlorate of potash.

In 27 other cases, stimulanls were given with the calomel. They

were males.
Ages.

From 10 to 15 . . . 6

215 „ 20

20 „ 40

40 „ 50

Over 50

13

2

5

27
Results :

—

Eecovered, Died.

2 not in collapse when the treatment was commenced 0 2

5 in slight collapse . . . . .14
4 in moderate collapse . . . .13

16 in extreme collapse... . 8 16
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8 took calomel, 5 grains every half-hour.

9 ,) 6 „ quarter of an hour.

1 - ,j 5 „ hour.

2 „ 20 „ half-hour.

Others uncertain.

16 died without passing into consecutive fever; 9 had consecu-

tive fever ending in coma.

Dr, Shapter makes a return of 11 cases treated by mercury in

small doses; of these, 6. recovered and 5 died. 6 had secondary

fever, of which 2 recovered and 4 died.

Dr. Hawkins returns 37 cases treated with calomel in the Mid-

dlesex Hospital. The dose was,- in most of the cases, gr. ii. every

half-hour. In some the intervals were longer or the doses larger,

according to the urgency of the symptoms. The deaths were 20,

the recoveries 17. In addition to the employment of calomel, a

salt-and- water emetic was given when the patients Avere first ad-

mitted, and the vomiting was encouraged by copious draughts of

warm fluids. With a few exceptions, they were all placed in a hip

bath of 104° Fahr. for ten minutes, and with marked relief to the

spasms. The hot-air bath produced a distressing oppression of the

breathing, and was therefore discontinued.

Salines were given with the calomel, and occasionally stimuh, as

ammonia and brandy.

Dr. James Hill, Peckham House Lunatic Asylum :—
" In 2 cases I employed calomel and opium in small doses fre-

quently repeated, as recommended so highly by Dr. Ayre, of Hull,

and most faithfully carried out his plan to the letter. Both cases,

however, proved fatal, as likewise did all of those (and they were

several) treated in a similar manner during the prevalence of the

epidemic in November last. As the epidemic did not leave us for a

month after this, and the balance of evidence was much in favour

of Dr. Ayre's plan, I resolved on giving it a further trial, notwith-

standing its previous ill success in my hands. I accordingly adopted

it in 10 other cases, and most attentively carried out his recommen-

dations in every point, but with the same fatal results ; so that out

of 12 cases treated on this plan I was so unfortunate as not to

save one."

Dr. Mclnt^'re, of the Western General Dispensary, records 12

cases, 4 females and 8 males, all but 2 being between the nges of 30

and 40. The deaths were 5, recoveries 7.
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The treatment consisted in small and frequent doses of calomel,

with occasional stimuli and salines, according to the urgency of the

symptoms. 4 of the cases which recovered were mild. Salivation

occurred in one of these.

Dr. McWilliam:—

" Thus much I can say for calomel, when it was given before

collapse, so as to be taken into the system, the bilious tinge given

to the stools and the discharge of urine were coincident events.

Until there was sure evidence of mercurialization upon the general

system I have seen no benefit from its use."

Of 16 cases treated principally with calomel by Dr. McWilliam,

12 died.
...

This is termed the " rational method" of treatment,

Treatment by and was intended to combine those remedies which

and stlraufan™.' seemed best fitted to fulfil the supposed indications

of this stage. The calomel was given to restore the

functions of the liver, and as an alterative of the morbid action in

the gastro-intestinal mucons membrane ;—the opium to allay irrita-

tion and arrest the discharges;—and the stimuli to counteract the

depression of the nervous system. Experience did not confirm the

theory : the results were unfavourable, and not altogether so indif-

ferent as when calomel was exhibited by itself.

Although opium and diffusible stimuli, brandy, camphor, and

ammonia were useful at an early stage of the disease, as collapse set

in, they not only failed to produce any favourable result, but ofteti

aggravated the symptoms.

It seems well ascertained that opium in large doses was at this

period injurious ; by increasing the cerebral oppression and embar-

rassing the system during reaction. It was probably less and less

applicable as the disease advanced to its characteristic development.

Stimuli, especially the various preparations of alcoliol, did not act

as restoratives in collapse, but often increased the irritability of the

stomach, and added to the sense of oppression at the prsScordia.

The expectations excited by the early success apparently obtained

by the use of chloroform, were not realised in its subsequent employ-

tnent. It not unfrequently allayed the vomiting and cramps, but did

not in any degree arrest the course of the disease.

The perchloride of carbon in 5 or lO grain doses, and a solution of

camphor in chloroform, acted as powerful stimlili, but the results did
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not indicate that they possessed any especial therapeutic value.

Altliongh they produced symptoms of reaction, this apparent im-

provement was generally, in severe cases, hut transient, and their con-

tinued use seemed to exhaust the little remaining power, rather than

to restore the patient.

21 cases were treated hy calomel, opium, and stimulants, in St.

Bartholomew's, by Dr. George Burrows, from July 19th to 25th,

1849—12 males, and 9 females.

Ages.

Under 20 6

20 to 40 12

Over 40 3

Deaths. Recoveries.

.3 not collapsed . . . ' . 0 3

3 slight collapse .... 0 3

11 marked collapse .... 7 4

4 extreme collapse .... 4 0

The dose of the medicines was calomel five grains, opium one

grain, every two or four hours; the first dose being sometimes double.

All the patients had a warm bath. According to the urgency of the

symptoms, ammonia, brandy, wine and chloroform were given, and

they were also allowed to take freely cold water and ice. Sinapisms

to the epigastrium.

The results were as follows : 5 died within 24 hours, the shortest

time of the treatment being 9| hours; and 6 in from 3 to 5 days;

10 recovered; Dr. Burrows adds:

—

" During this period of the epidemic the remedies employed

seemed to have little or no influence ; the patients were neither sali-

vated by the mercury, nor narcotized by the opium."

In contrast to the above. Dr. Burrows gives 14 cases treated from

September 20th to 25tb—7 males and 7 females.

Ages,

Under 20 3

20 to 40 9

Over 40 2

Deaths. Recoveries.

4 not collapsed ... 0 4

2 slight collapse ... 0 2

8 marked collapse, but symp-1 £ 6
toms not extreme .
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The treatment was that emplo3'ecl in July. Dr. Burrows says :

—

" In July the mercury and opium produced no effect on the

symptoms, whilst in September, the same remedies appeared to give

relief, and in several cases quickly produced their respective specific

eflFects on the system."

16 cases (9 males, 7 females) were treated by Dr. Basham with

calomel and opium, brandy, ammonia, chloroform, sinapisms, and

the warm bath. In some cases, enemata of acetate of lead were used.

Ages.

Under 20 5

20 to 40 7

Over 40 . . 4

The recoveries were 2, deaths 14. 1 1 of the cases were in marked

collapse when the treatment was commenced ; in the other 5 diarrhoea

was urgent, with symptoms of depression. 8 of the deaths took place

in collapse, with symptoms of coma; 6 died in consecutive fever. The

two cases of recovery had mild consecutive fever. Except in one in-

stance, where slight reaction followed the application of the wet sheet,

no obvious effects resulted from the means employed.

Dr. Shapter, Exeter, gives the results of 68 cases treated with

calomel and opium, 41 recovered, and 27 died; 24 had consecutive

fever, of which 18 recovered, and 6 died. He adds:

—

" This combination appears to avert death more successfully

than mercury by itself
;
nevertheless, those cases which recover,

whether from incipient or complete collapse, are, if the use of the

opium be long persevered in, more likely to pass into consecutive

fever than if no opium be given."

Drs. Dunn and Milner, Wakefield Prison.—In the prison at

Wakefield, in January, 1849, 27 cases of Cholera occurred. They

were all males.

Ages.

18 to 35 . .20

35 to 50 6

70 1

The deaths were 16, recoveries 11. In 16 cases diarrhoea pre-

ceded the symptoms of collapse, and the discharges were in 1 1 of

these characterised as bilious. The whole 27 cases had symptoms

of collapse, viz. cramps, feeble or imperceptible puise, cold dusky

surface, &c. They were treated in the following manner :

—
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" As soon as a patient was received into the hospital, he was

placed in a hot bath of 105° for five or ten minutes. Mustard

poultices were applied large enough to cover the greater part of

the fi'ont of the chest and abdomen, and frictions were used, with

turpentine liniment, to the back and limbs. Calomel and opiiun

were given in small and repeated doses, and also ammonia and

brandy, effervescing salines and cold water, as freely as the patients

desired."

Dr. Hawkins reports 21 cases treated with calomel (two to three

grains) and opium (half a grain to one grain) every half hour or hour,

according to the urgency of the symptoms. Brand}', chloroform, cam-

phor, and effervescing salines, were also prescribed, and external

stimulants and the hot-air bath used. 17 were in marked collapse,

and 4 in the incipient stage, when the treatment was commenced

;

15 died, and 6 recovered. Most of the deaths took place in collapse.

Mr. Clarke, Hackney :

—

" The plan which I have pursued with the greatest success has

been to give calomel (gr. iii.) with opium (gr. ss.) every ten minutes,

quarter of an hour, or half hour. Out of 20 cases I have saved at

least one in three."

Dr. Dickinson and Dr. Burgess, Liverpool Fever Infirmary:

—

" These remedies (calomel and opium) combined have been the most

successful in our hands previous to the state of collapse, in which we

have found opium decidedly injurious. The dose usually given to

adult males was two grains of calomel with half a grain of opium

every half hour. Opium in large doses alone we have found in all cases

prejudicial, in the severe cases manifestly hastening on coma and

death, and in the milder cases producing or aggravating the conse-

cutive fever. We are so fully convinced of these facts from ample

experience, that wcjlare no longer prescribe it by itself."

Dr. Mclntyre, Western General Dispensary, gives 3 cases treated

by opium, stimulants, and astringents, with e.xternal warmth and

frictions—2 females, set. 29 and 56, and a boy; all died, two in

collapse, and one in consecutive fever.

" The irritable condition of the stomach was not in the least con-

trolled in two of the cases, nor any of the symptoms alleviated."

Dr. Rayner, of Stockport, reports 1 1 cases ; 5 males, G females,

aged respectively 3, 28, 30, 42, 49,54,54, 62, 65, 71, — • 3 of the

cases were in collapse when first seen. In 1, the severe purging

was arrested and collapse prevented. Tiie treatment was opium in
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large doses, with brandy, ammonia, &c. In 2 mild "cases, calomel

was given Avitli the opium. There were 8 deaths, and 3 recoveries.

One died comatose, one in consecutive fever, and 6 in collapse. The

3 recoveries are stated to have been in mild cases. Dr. Kayner

remarks :

—

" I think in the cases treated with opium, the stage of collapse

was certainly shortened by the death of the patient, for in those to

whom it was not administered, though death eventually took place,

the state of collapse was prolonged."

Dr. Hawkins gives a list of 7 patients—2 males and 5 females

—

treated by opium, astringents, capsicum, ether, and effervescing salines;

4 recovered, and 3 died.

Dr. Beadle, Tewkesbury :

—

" There is great tolerance of opium in the stage of serous diarrhoea,

and one or two large doses at an early stage of the disease I have

seen attended with benefit, but if administered at too late a stage

I consider it highly injurious, producing narcotism, and rendering

the subsequent fever more severe and complicated."

Dr. Dick, Bedford :—
" Opium we had every reason to suppose was injurious."

Dr. Basham :
—

" Opium in large doses I believe to be injurious."

Dr. Strange, Bridgenortli :

—

" Opium was not much used by me, but in the practice of others

I saw that the result was decidedly injurious. The coldness of the

surface and the clammy sweats of collapse seemed to be increased,

and death hastened by it."

Dr. Shapter, Exeter :

—

" Stimulants are useful in the premonitory disease and earlier

stages of collapse, but their use is more doubtful after collapse is

fully established. These remedies were notably employed in 40

cases : of these 21 died, and 19 recovered, and as many of these re-

coveries were not the severer cases, the adoption of this treatment

generally cannot be considered advantageous. The cases varied

somewhat in their tolerance of this class of remedies, but few were

anxious for them, whilst by far a larger proportion expressed a re-

pugnance to them.

" Camphor appeared to exert, in many cases, the greatest and most

prompt benefit, giving direct comfort to the stomach, Combined
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with hydrocyanic acid it tended greatly to relieve the spasmodic

and painful vomiting, retraction of the proecordia, and cramps."

Dr. Blackall reports 28 cases, males.

Ages.

Under 20 . 10

20 to 40
• • • • . 11

Over 40 . > • • • . 7

Deaths. Kecoveries.

2 not collapsed 0 2

6 slight collapse 1 5

7 marked collapse . 6 1

13 severe collapse 12 1

The treatment was brandy and laudanum in 5 cases : camphor,

chloroform, and ammonia in 10 cases ; chloroform and brandy

in 7 cases ; oil of turpentine in 3 cases
;
camphor alone 3 cases.

There were 9 recoveries, and 19 deaths ; 6 recovered without con-

secutive fever ; 3 after consecutive fever ; 7 died in consecutive

fever ; 11 in collapse, and 1 not recorded.

Dr. McWilliam gives an account of 8 cases treated by stimuli and

tonics. They were males, from 25 to 45 years of age ; 4 recovered,

and 4 died.

Dr. Barclay's report of cases in St. George's Hospital :

—

" Stimulants were administered in large quantity in 5 cases—3 of

these recovered. They were administered in moderate quantity in

15 cases ; of these 4 recovered. They were altogether withheld in

4 cases ; of these 2 recovered. In no case in which the collapse

was complete, did stimulants restore the circulation : in one or

two instances, they seemed to produce a transient effect in rally-

ing the powers of life, but they produced no permanent good effect."

Dr. "Wood, Winchester :

—

" Against large doses of opium I am decided, as well as against

alcohol."

Dr. Kayner, Stockport :

—

" In some of the early cases of the epidemic, I administered

brandy and camphor, but soon discontinued them. I do not believe

that large doses of stimulants are attended with benefit in the stage

of collapse, but that they rather tend to depress the heart's action."

Mr. Mallett, Bolton :—
" I tried the stimulating plan with wann fomentations of mus-

tard, (fee, but all in vain."
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Mr. Burcliell, Kingsland :

—

" Stimulants appeared quite useless."

Dr. Strange, Bridgenorth :

—

" Stimulants generally, whether brandy, ammonia, ether, camphor,

or aromatics, were given by me in some cases, and freely by some

other practitioners. In the more advanced cases they appeared to

do harm, especially when the pulse was flagging, and the surface

cold."

Dr. Paul, Bermondsey :

—

" An extensive experience in the use of stimulants both in 1832-

33, and in 1848-49, has entirely convinced me of their worse than

uselessness. I have not known a case in which that practice has

been mainly depended on do well. In 1832, the first appearance of

the disease, 7 cases occurred in the immediate vicinity of the mill-

streams in this neighbourhood ; 6 were treated with opium, and the

free use of stimulants
;
they all died. The seventh drank freely

of cold water, and recovered."

Dr. White, Winchester:

—

" I watched the treatment by stimulants alone which was pur-

sued in several cases by one of the surgeons here, and I tried that

mode of treatment in the first 5 cases which occurred to myself, and

it appeared to me to be more than ordinarily unsuccessful. Brandy

gin, ether, and ammonia, each appeared to aggravate the sickness. I

saw them injected per anum, I believe with injurious effects."

Dr. Borland, Newington :

—

" I have tried all kinds of stimulants without the slightest be-

nefit."

Dr. R. Semple :

—

" In 1832, I had, in conjunction with another surgeon, charge of a

Cholera Hospital, and found brandy, even in pint draughts, quite

useless."

Dr. Lang, Heavitree :

—

" Ether, ammonia, brandy and opium all aggravate the disease,

and augment its virulence." " Musk is quite useless." " Camphor

doubtful."

Dr. Theophilus Thompson:

—

" I have seen a few cases in which reaction from a state of col-

lapse appeared to be promoted by administering six drachms of the

spirits of turpentine, and afterwards repeating small doses at inter-
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vals of a quarter of an hour, but in other instances I did not ob-

serve any effect from the remedy,"

Dr, Dickinson, Liverpool :

—

" In the first stage, when the evacuations have been profuse, and

the prostration proportionate, we have found ammonia and alcoholic

liquids in moderate doses serviceable, but they appear to exert a

decidedly injurious effect on the consecutive fever."

Dr. Davies, Hertford (first report), gives the particulars of a

case in vv^hich chloroform was administered by inhalation.

" The patient was a monthly nurse, aet. 62 ; the treatment for the

first 8 hours consisted in frequent doses of opium and catechu.

The inhalation began about 15 hours after the seizure. The patient

fell asleep in a few seconds, and continued to sleep almost constantly

for two hours. The inhalation was repeated four times at intervals

with the like efi"ect, relieving the cramps, and giving general ease,

but it did not retard the course of the disease in the least degree."

He adds :

—

" In 22 cases, as severe symptoms came on, the chief remedy was

chloroform administered internally in doses of from seven to ten

minims every hour, half hour, or quarter of an hour, according to

the severity of the symptoms, but of these 22, 8 terminated fatally,

and 14 recovered."

Dr. Davies (second report) :

—

" Out of 9 cases of Cholera, and 13 of the worst cases of diarrhoea,

occurring in my own practice, and treated with chloroform, one

died. All these were in the better ranks of life. In some of them,

the warm salt-water bath was used as an auxiliary, and the diet

consisted of nothing but cold milk and water, with some carbonate

of soda ad libitum. The fatal case was that of a drunkard, who

probably did not take the remedy.

" These cases varied in degree of severity, from sickness and diar-

rhoea, and some amount of collapse, to sickness, diarrhoea, severe

cramps, and great collapse, with almost clear watery evacuations

passing away involuntarily.

" Of 14 cases of Cholera treated by my friend, llr. Towers, Me-

dical Resident of the infirmary, many of them under my observa-

tion, one died. The fatal case was that of a woman, £et. 63, in a

state of great destitution."

Dr. Davies (third report) :

—

" It will probably be remembered by the Committee, that in my
second report, I expressed a very favourable opinion of chloroform

in this deadly malady. I considered I had strong grounds for so
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doing, after observing the large proportion of cases which recovered

under its administration. From the history of this last visitation

in the county prison, however, the fact turns out, that, under some

uncertain circumstances, the use of chloroform will not prevent the

proportion of deaths being considerable. I have reason to believe

that it was, from over anxiety, given in too frecjuent doses in some

cases, and that it thus rather added to the coma, which is one of

the characteristics of the malady.

" At the commencement of the outbreak, the doses were repeated

every hour, or every two hours, and it is to be noted, that the first

7 cases recovered. As the cases multiplied, the remedy was given

every half hour, and in some instances, every quarter of an hour;

the result was, that the next 6 cases died. Whether these cases

had anything in them inherently more fatal, it is difficult to tell

;

the symptoms at first were about equal, and the differences' did not

show themselves until towards the end. There was next a recovery

of 7 cases in succession ; in these the remedy was administered less

frequently, but subsequently 2 deaths occurred under the less fre-

quent administration.

" The chloroform was administered also by inhalation in some of

the more severe cases of cramps, with the effect of affording relief

in every instance. The inhalation was not carried so far as to pro-

duce perfect insensibility.

" Although I am still of opinion that chloroform, properly regu-

lated, is the remedy, of all others hitherto tried, to be depended upon,

yet it cannot be considered as a 'specific' for Cholera. In one of

my fatal cases the chloroform mixture had been taken for two or three

days, about every four hours, during the stage of diarrhoea, yet the

patient sank rapidly into collapse, and died in two days."

Dr. Davies' subsequent statement :
—

" I found that no reliance could be placed on chloroform alone.

It is true the cramps and pain were greatly relieved by it if the

inhalation was carried so far as to produce insensibility, but the

course of the disease did not seem to be at all impeded."

Mr. Vines, Reading :

—

" Chloroform was tried, but its effects were evanescent."

Mr. Butcher, of Ware, in a letter to Dr. Davies, speaks in high

terms of the value of cliloroform for arresting the early symptoms of

Cholera, viz. vomiting and cramps. It does not seem to have been

successful in rallying patients under impending collapse, nor in arrest-

ing the onward course of the disease. 4 cases of urgent Cholera

0
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were treated by Mr. Butcher with stimulants, the warm bath, and'

chloi'oforra ; 2 died and 2 recovered.

The Commissioners in Lunacy forwarded to the College the copy

of a letter from Dr. Hill, of the Peckham Lunatic Asylum, giving

his experience of the -use of chloroform. Dr. Hill says:

—

" We have had in all 17 cases.

Deaths 5

Recoveries 8

Under treatment 4

17"

The first 3 fatal cases were not treated with chloroform. The fol-

lowing are the details of the first case so treated :

—

" A fourth case occurred in which the vomiting was incessant, and

the cramps excruciating, the purging severe, the skin cold, clammy,

and blue, and the patient apparently sinking from collapse. Chloro-

form had the effect of tranquillizing the nervous system, and of

checking the vomiting and spasms, and of restoring the animal

heat. The patient was kept gently under its influence for upwards

of 24 hours ; whenever it was suspended, or the patient began to re-

cover consciousness, the distressing symptoms immediately returned.

In the intervals small quantities of brandy and water were admi-

nistered, with arrow-root and milk for nourishment. This case is now
convalescent. 9 other cases have been treated in this manner,

all of which have recovered, or are now convalescent."

No mention is made of the other 4.

As the intensity of the symptoms in the several cases was not

noted, a letter was addressed to Dr. Hill, inquiring if his further

experience corresponded with the favourable report here given, to

which the following reply was received :

—

" In the epidemic of 1849, I must candidly admit I did not

find the treatment of Cholera by means of the chloroform inhala-

tion nearly so efficacious as in the previous year. The type

of the disease was of a more virulent character both in this estab-

lishment and in the neighboiu'hood, and but a small proportion

(little more than one-fourth) were saved."

Dr. A. W. Barclay's report from St. George's :

—

" Chloroform was administered in combination with camphor in

3 cases, 2 of which proved fatal ; in 1 it was employed in the

premonitory stage every half hour, for several hours, and was
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abandoned only when decided symptoms of Cholera occurred. It

was also administered at the close of another fatal case, without

apparent benefit."

Mr. Perry, Stonehouse :
—

" At the outset of my practice, when I found my patient suffering

horribly from cramps, I prescribed 5 minims of chloroform combined

with tincture of opium, lavender, and camphor every half hour.

This draught was rejected from the stomach so soon as swallowed,

and when repeated was attended with the same result, until at

length I lost all confidence in its use."

Dr. Blackall :—
'

" 7 cases were treated with chloroform, of these, one was in

articulo mortis, and therefore not to be considered. 4 in col-

lapse, 3 died, 1 recovered ; 2 in approaching collapse, both re-

covered.

The obvious requirements of the system, and the a
Use of cold

ui-fjent thirst, were sufficient indications for the use of
water and ice. °

. .

diluents, and the experience of the professiou appears

to be uniformly in favour of permitting patients to gratify their appe-

tite for them. Cold water was generally preferred, and good results

were often observed when it was taken freely in repeated and copious

draughts, although it excited vomiting. In smaller quantities, and

iced, it was refreshing to the system, and allayed the ii'ritability of the

stomach.

Ice was generally grateful to patients in impending or approaching

collapse, and probably acted favourably upon the mucous membrane,

and served to arrest the discharges.

Dr. Arnott* proposed to push the therapeutic action of cold fur-

ther, by administering a mixture of ice and salt in large quantities.

2 patients submitted by him to such a treatment recovered. There

is no further experience respecting it.

Reinhardt and Leubuschert write as follows :—
" The principal result of therapeutical experience during the

present epidemic is, in our opinion, the general introduction of

the use of ice and cold water.

" Ice relieves the burning feeling of thirst, and in many cases

favours reaction more than the most powerful stimuli.

" In the typhoid state we have in some cases continued the use of

* Med. Gazette, 1849, p. 375.

t Archiv. fiir Path. Anat., &c., 2 Band, p. 516.

0 2
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iced water in place of all medicines. It appears to be the only

rational means adapted to the anatomico-pathological condition

of the intestinal mucous membrane, as opposed to warm fluids,

which only increase the irritation. It is also that which gives the

greatest relief to the patient."

This encomium on the use of cold water is in accordance with the

unanimous expression of opinion in the communications made to the

College, and is confirmed by other reports. Thus Dr. C. J. Miiller, in

his pamphlet on the Cholera in Riga, says :

—

" All observers here agree in the praise of ice and iced water."

And in the report on Cholera in the Obuschowscben Hospital in

Petersburgh, it is stated that

—

" Warm drinks were avoided, as they increased the discbarges

and did not revive the patients. Ice and iced water were certainly

most serviceable
;
they refreshed the system without oppressing the

stomach."

The desire for cold drinks was not, however, universal. In the

severest cases the patients lay in a state of apathy without express-

ing any want, and when urged to drink, did so with indifference.

„ ,. Salines of low specific gravity were sometimes
Salines. . . ^ n

*
, . . , -

given instead or common water, the mtention being

to restore to the blood a fluid similar to that lost in the early stages

of the disease.

We have no evidence that they possessed any influence over the

local morbid action in the mucous membrane. It was not until this

surface had in part recovered its function of absorption, that any

good resulted from their emploj'ment.

When given at an early period and in a more concentrated form,

they appeared to favour the discharges.

Dr. Burton, of Walsall, reports 20 cases, treated mostly by salines,

15 males and 5 females.

Ages.

7 years 1

20 to 40 11

40 to 50 3

60 to 80 4

Unknown 1

9 of the cases were in the premonitory stage, 4 in approaching

collapse, and 7 in collapse, when the treatment was commenced. The

saline given was :

—
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" Sodae sesquicarb. 9j ; sodae chlorid. 3j ;
potass, chlorid. gr. viij

;

aqiite Ofs; and occasionally the sulphate of magnesia largely di-

luted."

In 5 cases, reaction seems to have been accelerated by the use of

the wet sheet. There were 6 recoveries, and 14 deaths. OF the

recoveries 3 were mild cases, the symptoms of collapse never having

been severe, one had consecutive fever. Of the deaths, 11 took

place in collapse, and 3 in Consecutive fever.

Thirty-seven cases treated by mercurials and salines in the Middle-

sex Hospital are reported by Dr. Hawkins ; of these 1 7 recovered,

and 20 died. Of several it is stated, that secondary fever ensued,

but as, in many cases, there is no note, the proportion in which it

occurred to the whole is not known.

Mr. E. E. Hooper, Haggerstone :

—

" At the first outbreak of the disease in Haggerstone in July last,

I watched 6 cases treated by the parish officer, Mr. Burchell, under

Dr. Stevens' saline plan ; no good elFect was perceptible. The eva-

cuations were increased, not the slightest attempt at rallying seemed

to be made, and they all quickly died. I had previously felt great re-

liance on this method, as well from believing in the theory, as from

the success reported to have resulted therefrom during the outbreak

of the Cholera in 1832."

Dr. Haycraft, Greenwich :

—

" The modification of the saline plan of Dr. Stevens, as recom-

mended by Dr. Marsden, was fairly tried by us and failed."

Dr. Beadle, Tewkesbury :

—

" So far as I used the saline treatment of Dr. Stevens, I could not

put any faith in it."

Dr. Parkes gives a report of 13 cases treated on the saline plan

sodii chloridi 3ss, sodse tart. gr. xij, sodse pliosphat. grs. viij, aquae Oj.

Specif, grav. 1008. Salines were also occasionally given in an effer-

vescing state. There were 6 recoveries and 7 deaths. The treat-

ment produced no obvious effect upon the symptoms. The vomiting

and purging continued unabated. In 6 cases there was secondary

fever, in 3 it was mild, and ended in recovery.

Of the 6 cases that recovered, it is remarked that 3 were mild.

In addition to the above 13 cases, 4> others are also reported, in

which

—

" Salines were prescribed and persevered in, until no reasonable

hope of recovery remained, after which recourse was had to in-

jections into the veins. They all ended fatally."
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Dr. Basliam :

—

" The saline plan recommended by Dr. Stevens has been attended

with such apparently favourable results, that I shall continue to

employ it until more numerous failures convince me of its inefficacy.

4 cases out of 5, in which it was employed by me, recovered."

^ ^.
Emetics were sometimes given at tlie onset of tlje

disease, with the intention of cutting short tlie mor-

bid action, by distributing the blood to the surface, and relieving the

congestion of the intestinal mucous membrane.

They were given in collapse in the hope of bringing about re-

action.

And they were given for the purpose of superseding the irrita-

bility of the stomach set up by the disease.

It is probable that, when administered early, they were occa-

sionally of service; but the results appear to have been too uncer-

tain to admit of their forming any part of a routine system of treat-

ment.

In collapse, they were not generally admissible ; for, although

they occasionally produced symptoms of reaction, this effect was

but of short duration, and was followed by increased exhaustion ; at

least, such was the more common sequence ; in rare instances, the

improvement, thus begun, continued.

When emetics, given with the third intention, were effectual in

lessening the irritability of the stomach, it is still doubtful how far

such a result was curative.

The amount of evidence in the communications received is too

small to admit of any definite conclusion as to the conditions under

which these remedies are applicable ; but the general deduction is,

that in the early stages they were sometimes of use, and in collapse

the effects were equivocal.

Dr. Haycraft :
—

" Emetics failed to produce any benefit."

Dr. Basham :
—

"Emetics have been employed in 2 cases only; reaction

speedily followed their administration j but both cases fell back

again into collapse, and died."

Dr, Barclay, Report of Cases in St. George's Hospital :

—

"Emetics were employed in 11 cases with the view of rousing

the system generally, and with apparent success. 3, in a state
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of imperfect collapse, recovered. They were given with probable

benefit in a fourth case, in the stage of complete collapse ; and with

no permanent benefit in the other 7 cases, all of which were fatal.

The emetic was, in 8 cases, mustard, or mustard and salt, and in 3,

sulphate of zinc."

Dr. Kae, Royal Naval Hospital, Plymouth :

—

" I have used emetics with, I think, injurious efiects."

Dr. Rayner, Stoclvport :

—

" All the cases of Cholera under my care, which were not in col-

lapse, were treated by mustard emetics, and one or two large doses

of opium : I was satisfied with the result. The vomiting and

cramps were much relieved
;
and, in many cases, a strong desire for

drink was manifested. In my own case, nothing arrested the

purging before an emetic was given. Of 39 cases with profuse

watery evacuations and cramps, and in impending collapse, thus

treated, there were 6 deaths."

Sir Duncan McArthur :

—

"In the premonitory diarrhoea, opiates and aromatic confection

were of great benefit ; but when it assumed the Cholera form,

ipecacuanha, as an emetic, was more useful than other means ; the

patients, at the same time, being allowed to drink as much barley-

water, or cold water, as their thirst demanded."

Dr, Roupell :

—

"Emetics will rouse the system, even in the stage of collapse;

but their chief advantage is in the earlier period, when collapse is

threatened. Their immediate effect is often to arrest the diarrhoea,

and, secondarily, to check the vomiting."

Dr. Hawkins :
—

" During the earlier stage, emetics have appeared to me bene-

ficial. A signal instance of their value, even in the advanced

period, occurred in the case of a male patient, aged 30 ; he was

perfectly blue and pulseless, with great restlessness and dyspnoea.

Death seemed impending. With the forlorn hope of relieving the

oppression complained of at the epigastrium, I directed a salt-and-

water emetic to be given, which, as soon as it operated, gave

great relief, and from that time the patient began steadily to re-

cover."

Report on Cholera in the Obuscliowschen Hospital, St. Peters-

btirgh :

—

" In the second stage, we have never seen emetics act as stimu-

lants ;
but, on the contrary, they seemed to hasten dissolution
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Given at tlio onset of the disease, they sometimes arrested its fur-

ther course ; but they oftencr failed."

Reinhardt and Leuhusclier * :

—

"Emetics frequently relieved the sense of oppression complained

of by the patient, and the muscular effort of vomiting, in many
cases, jDroduced reaction ; we cannot, therefore, determine uncon-

ditionally to reject these remedies, although we are willing to con-

fess, that their universal adoption, as by us at the beginning, is not

to be recommended."

Bleeding
Bleeding was employed in the premonitory stage

of Cholera, for the purpose of arresting the dis-

charges by relieving the congestion of the intestinal raucous mem-
brane. This practice was not much resorted to in the last epidemic

;

and the communications to the College contain but little mention

of it. The early reports in its favour, by Annesley and other

writers on the disease as it occurs in India, have not been con-

firmed by further observation ; and hence, except in rare and ex-

ceptional cases, it is not usually had recourse to in the premonitory

stage, or at the onset of the more severe symptoms. Its general in-

admissibility is to be inferred from its almost entire disUse in the last

epidemic.

Dr. Brown of Sunderlami says :

—

"I employed bleeding eighteen year.<3 ago, because I was then in-

experienced in the disease, and the practice came recommended

from India ; but I soon abandoned it, from finding its effects inva-

riably pernicious."

The uncertain course of the disease, in its early stages, makes it

difficult to estimate the value of any remedy employed at this pe-

riod, unless the observations are numerous; and hence, the contra-

dictory statements, respecting almost every means which has been

employed in Cholera, bleeding being no exception. In contradiction

of the above opinion, expressed by Dr. Brown, who had a large

experience in the epidemic, is the following from Dr. Strange of

Bridgenorth, who writes as follows :

—

" Bleeding was employed by myself and two other practitioners

;

and we all concur in the great benefit derived from it, especially

when the patient was seen early. In many cases of approaching

collapse, when coldness of the tongue and general surface, small

pulse, cramps, and serous discharges, were present, all these symp-

toms yielded to prompt bleeeding, from 8 to 16 ounces, followed by

* Page 620.
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the immediate exhibition of iron and quinine. Employed at a later

period, it had no good effect ; on the contrary, in 2 cases it ap-

peared to increase the symptoms of collapse, and to hasten the fatal

issue."

Dr. C. J. Miiller* says:—
"During the first epidemic, 1830-31, bleeding was vaunted as

the principal means for rescuing the patient in the premonitory

stage ; but in the jpresent epidemic, its use has been questioned by
most observers, and its value generally denied. When the pulse

begins to fail, and the skin to become cool, and there is vomiting,

serous dejections, and cramps, bleeding is injurious, by increasing

the depression. It was employed in 4 cases, whilst the pulse

was still marked at the wrist, though feebly ; increased collapse

immediately followed in all the cases, and none recovered. Similar

results were obtained in the General Hospital. In plethoric sub-

jects, if the disease was mild, the loss of blood seemed to do good
;

yet, it must be added, that similar cases did equally well without it.

In 10 cases, which, on admission, were cold, blue, and pulseless,

vomiting and purging continuing, from 8 to 12 ounces of blood

were with difficulty obtained ; in only 3 were the effects obvious by

increased restlessness, oppressed respiration, and increased blueness

of the surface. Of 23 other cases, in only 8 was there a favourable

change. Sometimes the patient felt himself better for a short

time ; but more frequently (and this was very remarkable in 5

cases), immediately after the bleeding, there was increased debility

and collapse, quickly terminating in death. In the Nicolai Hos-

pital, bleeding was employed in 6 cases
;
only once was the result

favourable, the patient being in the first stage ; in the other 5,

death followed very quickly with coma. . . . From all that has been

recorded, and from the experience of the author, blood-letting, in

the advanced period of the second stage (commencing collapse), is

injurious, and at the beginning, is useless, or at least doubtful."

Dr. Zeronif, in his report, writes as follows :

—

" We found by experience that both mild and severe cases might

recover under simple regimen. The chief effort of art being to

prevent collapse, or, when it occurred, to lessen the oppression of

the brain in the stage of reaction, it was determined to try the

value of blood-letting."

The details of 9 cases accompany the report. The results were

as follows :

—

* Report on Cholera in Riga.

t Report on the Treatment of Cholera in Mannheim.
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" Male, act. 44. Impending collapse ; no cramps : bled to 8 ounces.

Death.

Female, set. 22. Impending collapse : bled to 8 ounces. Death.

Male, £et. 55. Premonitory stage : bled to 8 ounces
;
gradual

development of the disease. Death.

Male, £et. 56. In collapse : bled to 10 ounces. Death.

Female, a3t. 22. In collapse : bled to 7 ounces. Death.

Male, set. 34. Pulse weak and frequent : bled to 6 ounces, and

24 leeches to the epigastrivmi. Death.

Female, set. 40. In collapse : bled to 4 or 5 ounces. Death.

Male, set. 58. Impending collapse : bled to 4 ounces ; blood

black. Death.

Female, set. 26. Impending collapse
;
cramps : bled to 4 ounces

;

cupping to epigastrium. Recovered."

The quantity of blood obtained was, in many of these cases,

obviously too small to influence the course of the disease in any

degree. The conclusions of the writer are as follows:

—

"The result was altogether unfavourable. After the bleeding,

the blueness of the surface changed to a grayish tint, the features

were more collapsed, the tendency to coma was more marked, the

pulse, which was previously to be felt at the wrist, became indis-

tinct, the symptoms of prostration seemed at once to come on to a
more marked degree, and the patient was rapidly brought to the

last stage."

In a report on the epidemic in Petersburgh*, it is stated ;

—

" Venisection is admissible only in particular cases, and under

rare conditions. When the vomiting and purging are urgent,

"blood-letting is injurious by producing exhaustion and preventing

reaction."

Mr. Bellt gives a table of cases treated by bleeding in the Castle

Hospital in Edinburgh, in 1832. He is an advocate of this practice

in every case of Cholera with symptoms of asphyxia; hut the results

obtained by him are not such as to recommend it. The table con-

tains

—

44 cases in the first stage, of these 7 died,

6 „ verging on collapse . . all died,

9 „ in collapse 7 died.

The quantity of blood drawn in the first set of cases varied from

* Report from the Oliuscbowschen Hospital.

t Edinburgh Medical and Surgic:il Journal, 1849.



USE OF BLEEDING. 203

12 to 30 ounces. Of the 6 cases verging on collapse, in 4, 12

ounces, in 1, 24 ounces, and in 1, 8 ounces, were taken. In tlie 9

cases in collapse, from 5 to 20 ounces were taken. Sinapisms,

stimuli, calomel and opium, and Dover's powder, were also used,

as well as those measures, general and local, which arrest the dis-

charges and restore heat, &c. The mortality in the first stage was

as high as 16 per cent, ; and of the remainder, 13 out of 15, or 86

per cent.

These scattered facts correspond with common experience, and

lead to the conclusion that, in the premonitory and early stages,

bleeding is in general to be avoided. In the stage of collapse, it is

for the most part impossible to remove an amount of blood sufficiently

rapidly to produce any obvious effects. A few cases, however, are

contained in the communications received, and similar ones occurred

in the practice of most who were occupied with the disease, in

which the abstraction of a few ounces of blood relieved the cramps

and sense of oppression complained of at the precordia, and was

followed by favourable symptoms of reaction.

The follomng case, reported by Dr. Haycraft of Greenwich, is re-

markable :

—

" la one severe case (a male set. 27), which ended fatally in ten

hours, and which, from the beginning, was marked by great prostra-

tion and extreme oppression at the epigastrium, we tried cupping.

The blood, contrary to expectation, flowed freely to the extent of 8

ounces, and the patient expressed himself strongly and thankfully,

as much relieved ; but within five minutes, he fell back and died.

Before the cupping, the voice was husky ; but immediately after-

wards its tone was clear and distinct."

In the consecutive fever, local depletion seems more directly to be

indicated; nevertheless, experience shows that its employment re-

quires much caution. Leeching the temples, or cupping the back

of the neck, v/ere sometimes of service in obviating the cerebral

congestion of this period
;
but, if carried to any great extent, were

injurious by exhausting the patient. Dr, C. J. Miiller* reports that,

of 09 cases in the typhoid stage, treated by general and local deple-

tion, 48 died. In only 2 did the treatment produce any improve-

ment, the results for the most part being negative or unfavourable.

In the experience of others, leeches to the temples sometimes re-

* Op. Citat.
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Heved tlie coma, and the patients were so much benefited as to date

their recovery from their application.

In a note subjoined to the report from the Ohuschowschen

Hospital, it is stated that blood-letting, in the stage of reaction,

requires much discretion, though well-marked signs of pneumonia

may exist. Of 18 cases of pneumonia in the consecutive fever,

6, treated by bleeding, died; of 12 not bled, 5 died and 7 reco-

vered.

Leeches were applied, with occasional advantage, to the epigas-

trium in the consecutive fever, when there was tenderness, vomiting,

and hiccup. Occasionally, under these circumstances, local deple-

tion by cujiping was employed "ndth good effect.

The general inference, from all we have observed of the disease

and collected from the experience of others, is, that large losses

of blood, in the consecutive fever, are injurious; but that occasionally

good results follow its local abstraction according to the indications of

the symptoms.

Quinine, strychnia, arsenic, sesquichloride of iron,

mTnt'^''^Spec^'c
'^i'-''^''® silver, nitrous acid, clilorine water, sulphur,

remedies. sulphuric acid, bichloride of mercury, charcoal, &c.,

&c.

The failure of those methods of treatment, which, from being based

upon some supposed indications of the disease, may be called rational,

led naturally to the employment of almost every active medicine in

the materia medica.

It is notorious that the results have been discouraging, notmth-

standing the bold assertions to the contrary. The communications

made to the College contain no data for determining the inquiry,

nor is anything deserving the name of evidence in favour of the

value of these means, to be gathered from the numerous journals and

published treatises in this country and on the Continent. This part of

our report must, therefore, be defective, although an unlimited amount

of time and labour has been bestowed upon a perusal and comparison

of the statements brought before iis.

The suggestions contained in the letter issued by the Committee on

the Cth of September, 1849, and which, from the rapid subsidence of

the epidemic, could not then be put in practice, may be repeated

here :

—

" It is not to be expected that the doubts and discrepancies ex-

isting will be finally settled by the evidence which any individual
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member of the professionmay adduce ; but the Committee have a con-

fident hope that valuable and conclusive results, in regard to at least

some of the disputed points, might be obtained by collecting and

comparing the observations of hospital physicians, and the many
other members of the College.

" Such a method of inquiry appears to be especially applicable,

and indeed indispensable, in any endeavour to estimate the relative

values of the various modes of treating Cholera, respecting which

the evidence is so conflicting.

" It seems desirable that every member of the College who has

-V the necessary opportunity, should submit one or more remedies to a

systematic trial in a series of cases."

Tiie therapeutic history of Cholera leads us to guard the above sug-

gestions, by expressing our conviction that for empirical inquiry to

be pursued to a good end, the most favourable opportunities are

required for noting the state of the patient at the commencement,

and different stages of the treatment, by which alone discrepancies in

the results can be reconciled.

Again, the employment, without definite scope, of one remedy

after another, with the vague hope of at last finding a specific, is to

be deprecated, not only because it can lead to no good result, but be-

cause it deprives the patient of that assistance which established

experience affords.

The state of the patient in the collapse of Cholera is so unfavour-

able to the absorption of medicines, that even if we knew the remedy

in itself most appropriate, we could not anticipate great results from

its administration by the mouth at this period. Every consideration

of this formidable malady urges upon us the paramount importance

of obviating the causes which give rise to it, and of arresting the

symptoms at the onset.

The application of heat to the surface has been
External jiieans

, ]g^j.ggjy t^jed. The hot bath, alone, or Avith mustard

or salt, &c., the vapour bath and the hot-air bath, have

been principally employed. It appears to be the uniform expe-

rience of tlie profession, that in collapse these means are but of little

value.

When the depression of the circulation is great, and the surface

cold and clammy, although heat may be impai'tcd to the body, it

rarely excites reaction in the system itself ; on the contrary, it is op-

pressive to the patient and increases the exhaustion. These means

are better adapted to an earlier stage of the disease, or when it is less
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severe, and whilst the pulse indicates a moderate degree of power.

Under such circumstances the hot hath and the vapour bath are grate-

ful to the patient
;
they allay cramps, and if continued for a short time,

may serve, with other means, to arrest the symptoms
; they are, how-

ever, in general only palliative.

For the purpose of producing perspiration, external heat is not

required. In the worst cases the sweating is profuse, and without

any favourable influence over the course of the disease.

It is not found by experience, that the degree of reaction, which

may be sometimes excited by such means, and by internal stimuli, is

of any permanent advantage, nor was this to be anticipated from a

consideration of the conditions of the system in the collapse of

Cholera. The state of the blood, and the extreme depression of the

nervous power, necessarily render abortive such attempts at restoring

the circulation. The whole tendency of the evidence yet acquired

from the treatment of this stage, is towards a more restncted use of

powerful excitants of the kind alluded to.

C Id aff
Continent, in the former*, and in the lastt

epidemic, cold affusion was highly spoken of as a means

of producing reaction. The patient was placed in a warm hip-bath,

and cold water poured or thrown over the head, back, and chest.

This was done quickly, and the patient then placed between warm

blankets. If the first application was followed by any improvement,

the operation was repeated every three or four hours. The results

appear to have been, on the whole, more satisfactory than from the

hot bath.

The " wet-sheet envelope" was more commonly
" Wet sheet.

used in this country. The efli'ects varied according to

the state of the patient ; in the milder cases it favoured reaction,

but when the disease was severe, it was useless or injurious.

The sweating caused by it added to the exhaustion, and had no in-

fluence in arresting the intestinal discharges. In none of the cases,

which were many, in which we saw it tried, did it produce any good

efi'ect.

Dr. Eoupcll :

—

" I have used the wet sheet without any permanent good."

* Extracts from Casper's work, " On the Application of Cold in

Cholera," translated by Dr. George Burrows, Med. Gazette, 1833.

t Archiv. fiir Path. Anat., Band 2, p. 518.
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Dr. Paul, Beimondsey :

—

" In the Bermondsey Workhouse, many cases (their exact number
I cannot say) were treated with charcoal, soda water, and the wet

sheet, stimulants and nourishment
;
but, so far as I could observe,

without any favourable result."

Dr. Burchell, Kingsland :

—

" I found the wet sheet answer in producing reaction, but in the

instances in which I tried it, the patients died even more rapidly

than under other modes of treatment."

Mr. Painter, Westminster :

—

" Next I tried the ' wet sheet,' and was much pleased with it as

a means of bringing about reaction. I gave at the same time

calomel and brandy. The time required for the effect of the sheet

was from half an hour to two hours. 1 have great faith in its use,

and believe it saved many lives in this district ; nevertheless I am
free to confess I have not the confidence in. it that I had at one

time."

Dr. Borland, Newington :

—

" I have seen the wet sheet applied, and iced water given to drink,

but without any good effect resulting, but rather otherwise."

Dr. Burton, Walsall :

—

" Out of 20 cases, in which the chief treatment was the adminis-

tration of salines and the free use of cold water, and, except in the

infirm, the wet-sheet envelope, the deaths were 14. The wet sheet

produced reaction."

Dr. Basham i— •

" The wet sheet, as a means of bringing on reaction, certainly

holds out inducements for its employment. In all the cases in

which it was tried by me, reaction followed its application. In some

cases this was but slight, in others more permanent."

Mr. Tebay, Westminster :—
" I have found the wet sheet a valuable means for bringing on

reaction, when properly applied ; if long continued it appears to

produce exhaustion by the profuse perspiration and warmth it oc-

casions."

Dr. Haycraft, Greenwich :

—

" The application of the wet sheet, and afterwards packing the

patient in blankets, was tried in several cases during collapse ; it

induced reaction, and relieved the cramps and vomiting, but neither

prolonged life, nor seemed in any way efficacious as a means of

cure,"
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Dr. Dickinson and Dr. Burgess, Fever Hospital, Liverpool :

—

" The cold sheet was used in collapse. It appeared to restore to a

certain extent the functions of the skin, causing warmth of surface,

and augmenting the force of the pulse at the wrist; but the effects

were not permanent."

Dr. White, Wincliester :

—

" I have seen the wet sheet, and superimposed blankets and bed-

ding, tried by others. In one case only did the patient recover."

Keinhardt and Leubuscher *:

—

" We have frequently employed the cold envelope. The patient

was closely wrapped in cloths, wrung out of ice-cold water ; and so

soon as sweating came on, the same process was repeated. This

treatment was soon abandoned. It certainly proved that it was not

difficult to produce sweating in the asphyctic stage of Cholera, for the

patients perspired most freely, nevertheless the other symptoms con-

tinued to progress."

In the milder cases, stimulating epithems of mus-

^rpTtli'rms.^
tard or turpentine were of some use in relieving local

symptoms, and for obviating the nervous depression.

Frictions, chloroform liniments, and warm fomentations allayed the

cramps.

In the severer cases these means were quite ineffective, even

the flame of alcohol producing but little more reaction in the skin

than it would have done on the dead body. This powerful stimulant

was, indeed, tried by Casper, by placing linen, dipped in spirits of

wine, on the epigastrium, and igniting it for a few seconds. " At

most it produced only a redness around the edges of the linen, and

in many cases not the slightest traces of its application remained."

A few cases are reported in which oxygen was

^ai'vanisin'^
inhaled in the stage of collapse mth asphyxia, at

the same time galvanism was employed to stimulate

the respiratory function. The effects upon the circulation and

respiration were such as might have been anticipated. The heart's

action was, for the time, increased, and there were slight symptoms of

general reaction, but no permanentlj'-favourable influence was exer-

cised, by these means, upon the course of the disease in the ma-

jority of the cases.

Dr. Burton, of Walsall, gives the particulars of 5 cases of Cholera,

* Op. citat., p. 519.
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occurring in the year 1832, which, in the stage of collapse, were

treated hy galvanism. The action of the heart was excited, but the

effect was not permanent. All the cases died.

Mr. Allen, Oxford :—

" Galyanism, by shocks from a coil, was tried in three instances,

but too late. In a patient in extreme collapse, a girl, aged 21, one

wire was applied to the posterior cervical region, and the other

to the epigastrium. Powerful inspirations, with great expansion of

the chest, followed by an expkatory shout, was the result. The

leaden hue of the features was changed to a ruddier tint, which

lasted for a few minutes each time the stimulus was applied ;
but

the blueness soon returned, and the patient died."

Dr. A. W. Barclay, Report from St. George's :

—

" In two fatal cases galvanic electricity was applied to the region

of the heart, and in one of them oxygen diluted with about an

equal bulk of atmospheric air was inhaled, on several occasions,

without perceptible benefit."

Dr. Oke, Southampton :—

" Galvanism and electricity have been fairly tried in the state of

partial and complete collapse by Mr. A. Mordaunt of this town, who

is practically acquainted with their therapeutic use. In one or

two instances electricity seemed in some measure to increase the

temperature of the skin, but no further benefit was observed from

these means."

Dr. Roupell :

—

" Galvanism was tried in one of my cases ; it produced excitement,

which appeared afterwards injurious."

Dr. Peacock :

—

" In one of the cases (of the Tooting children) in collapse, the

most decided benefit followed the employment of galvanism. The

patient, a little girl 8 years of age, who had been seized 8 hours before,

was apparently rapidly sinking ; she lay with her eyes closed, insensible

to what was passing around her, the respiration «vas very feeble,

the pulse could not be felt at the wrist, and a thermometer placed

imder the tongue indicated a temperature of 88°. Slight shocks

were passed at short intervals from the sides of the neck to the

epigastrium, with the view of stimulating the diaphragm, and also

occasionally from side to side across the lower part of the chest,

and through the region of the heart. The application was con-

tinued from ten minutes to a quarter of an hour, and the effect of
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the remedy was most satisfactory. The child immediately opened

her eyes, and complained of pain, the respiration became fuller,

the pulse was again perceptible at the wrists and the thermometer

indicated a temperature of 92° under the tongue. The improve-

ment thus manifested was maintained, and after six days' illness

and slight febrile reaction, the child entirely recovered. The bene-

ficial efiects of galvanism in this instance induced us to employ it

in. the case of one of the nurses, a female, a;t. 30 years, who was

attacked with Cholera in the institution and sunk into the state of

collapse. In her case, however, though she was roused by the

stimulus, no very marked benefit resulted."

Dr. Nicholson, Deputy Inspector General of Army Hospitals,

reports to the Committee the particulars of five cases treated by

oxygen and the electro-galvanic battery under the superintendence

of Mr. C. Nettleton, of Torquay. In the report it is stated, that

the cases were not thus treated until they had been in a state

of collapse for some hours, and had been given up by the ordinary

medical attendant. They M'ere 2 males and 3 females. 2 recovered,

aged 8 and 16. 3 died, aged 7, 43, 59.

" The immediate efiects of the galvanic stimulus and of the oxy-

gen inhaled were, a return of the pulse to the wrist and a greater

freedom of respiration."

Messrs. Dunn and Milner, in their report upon Cholera in the

Wakefield Prison, state that in one case oxygen gas was inhaled

without any beneficial result.

Mr. Allen, Oxford :

—

" Oxygen gas was administered in four instances. A mouth-piece,

having an inspiratory and an expiratory valve, was attached to a

mackintosh bag containing 4 gallons of pure oxygen. After about

six inspirations the countenance slightly improved, but no perma-

nent benefit ensued."

This method of treatment was not much investi-

Saline injections ^ ^ j j j^^^ epidemic. The results Avere, as
into the veins, o"''^" o „ „ , i t i i

ih 1832-33, generally unfavourable. Its value, how-

ever, cannot be determined by statistics collected from various sources.

The operation in all its details is a delicate one, and requires not

only a careful discrimination of the cases to which it is applicable,

but also an exact attention to the physical characters and composi-

tion of the fluid to be injected, and other collateral circumstances.

Until these points receive greater elucidation the results obtained can
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form no sound basis for an opinion respecting its merits^' Saline

injections appear to be especially indicated where the loss of

fluid has been very great, and where, consequently, the physical

condition of the blood in itself opposes an important obstacle to

recovery. A more careful diagnosis on this head is yet required, for

it must be admitted that the intensity of the symptoms is often in no

inconsiderable degree greater than can be accounted for by the

amount of the effusion. Under such circumstances we cannot anti-

cipate good results from their employment. Again, the period of the

stage of collapse, to which the operation is adapted, requires a nicer

discrimination. Hitherto it has not generally been had recourse to

until the patient has been in extreme collapse for several hours. It

may be suggested whether, by further observation of such cases, an

earlier period might not be determined upon.

In reference to the operation itself, the points to be considered are,

the composition, physical properties, and quantity, of the fluid to be

injected, the rapidity with which it should be thrown into the system,

and the necessity for repeating the operation.

The end aimed at is, the supplying to the blood an amount of

fluid having some relation to the quantity lost, and possessing as

nearly as possible the same physical and chemical properties.

An accurate determination of the amount to be employed at one

injection is difficult. This must be arrived at by a consideration

of the previous history of the case, and by the effects produced.

In general, too great anxiety has been manifested to witness imme-

diate and striking results, and some have probably fallen victims to a

large amount of fluid suddenly thrown into an enfeebled circula-

tory .system, whereby the lungs and brain have become seriously

embarrassed. In an adult, probably not more than from 40 to

6*0 ounces should be injected without intermission. The operation

may be repeated after a longer or shorter interval, according to the

necessities of the case ; and this is, for the most part, to be pre-

ferred to throwing in double the quantity at once. Cases have

terminated successfully where such an amount of injection has

been repeated five or six tinies. Our physiological knowledge of

the constitution of the blood shows the importance of the saline

fluid being slowly mixed with it, otherwise a serious injury may be

inflicted upon its organic constitution. From the data aff'orded by

successful cases we may conclude that about 2 to 3 ounces jier

minute may be set down as the mean rate.
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The temperature requires further investigation ; that of the blood

has been generally taken as a standard. Dr. Latta at first pro-

posed 112° Fahr., he subsequently reduced it to 105°, and in his

later operations to 98°; in Dr. Macintosh's experiments it varied

from 106° to 120° (!) ; in Dr. Little's it vi^as 110°.

A temperature higher than that of the blood in its normal con-

dition has been chosen in order to obviate the depression of the

animal heat which occurs in collapse, and in itself to serve as a

stimulus. Dr. Little's cases, of vs^hich 3 out of 4 in severe collapse

were successful, at least prove that 110° is not injurious; but whether

this or a lower degree is to be preferred, is not determined.

The specific gravity and composition of the fluid to be injected

would readily be known were it possible to collect and analyse all

that is effused, but a difficulty arises from the unequal constitution

of the " rice-water " dejections at different stages of the disease.

During the earlier period, when the discharges are profuse, the

proportion of water to the salines is greater, and the soluble salts

are in a higher ratio to the organic matters than they are as the

'disease advances into prolonged collapse. Analyses of the evacua-

tions at different periods are, therefore, necessary in a series of

cases, in order to arrive at an accurate mean of the salines

thrown out. Taking the data before us (page 26) we find

that seven analyses give 8 parts of soluble salts per 1000*. On
comparing these results vidth the amount of soluble salts in the

liquor sanguinis, we find a very close correspondence between the

two fluids ; in the liquor sanguinis the soluble salts, as determined

from Schmidt's analyses (page 47), being 9 parts per 1000 of water.

* Mr. Herapath (Medical Gazette, 1849, p. 841) gives two analyses

of the evacuations, in which the numbers closely coincide with the above.

In the first, the ash obtained from the dried matters of 1000 grains of

the fluid, contained

Carbonate of Potash . . . 0'6507 \

„ Soda . . . 2-5960 /

Sulphate of Soda .... 0-8795 } Soluble salts.

Phosphate of Soda (3 Na 0P0») . 0-0260 \

Chloride of Sodium . . . 3-6334
'

7-7856

Earthy Phosphates and Carbonates, (fee. 2-1400

9-9256
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We may therefore conclude that this is near the proportion in

which they should enter into the fluid to be injected. 8 parts per

1000 would give a spec. grav. of 1005.

The fluid employed by Dr. Latta was 1003-5; that by Dr. Mac-
intosh 1002-5 ; and that by Dr. Little 1003-75.

The apprehension that a fluid so low in spec. grav. as 1005 would

injure the red corpuscles by too ready an endosmosis into them,

is unfounded under the circumstances in which such a fluid is

transfused into the veins in Cholera. When this operation is

indicated, the blood is much increased in density by the loss of

the water and soluble salts of the liquor sanguinis. The albu-

minates, %vhich in health are to the soluble salts in the ratio of

10 to 1, are after the loss of fluids in collapse as 20 to 1 (see

page 45). If, therefore, a fluid constituted like that efi^used, but

less in quantify, be injected, no danger of over-dilution is incurred,

nor will the normal balance of endosmosis of the corpuscles be dis-

turbed, for the fluid slo.wly introduced will by union with the albu-

minates be brought up to or above the normal standard of the liquor

sanguinis*.

In the second analysis the results were :

—

Carbonate of Potash , . . 0-2923

„ Soda

Sulphate of Soda .

Phosphate of Soda

Chloride of Sodium

2-8068

1-0492 ) Soluble salts,

traces

3-6194 '

7-7677

Earthy Phosphates and Carbonates, &c. 0-3721

8-1398

" It ought," says Mr. Herapath, "to be mentioned, that although only

two analyses of these foecal evacuations have been recorded here, at least

two dozen specimens of them have been examined more or less minutely,

and all with very nearly similar results."

* In the Lancet, October 1st, 1853, Dr. Rees advises the injection of a sa-

line fluid of the sp. grav. of the serum, 1030, at 60", his reasons being, that

a lower density would endanger the integrity of the corpuscles from too

free an endosmosis into them ; a danger, ho adds, increased in Cholera,

owing to their contents being concentrated by the drain of fluid which

has occurred. After a consideration of his statements, we see no reason

to modify the conclusions given in the report. A fluid owing its density

to salines only, has a different action on the blood corpuscles from one,

like the serum, whose density is principally due to albumen. Again, an
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The constitution of the fluid to be employed cannot be strictly

determined until we have a larger series of analyses of the Cholera

evacuations, including the whole fluid thrown out. There is some

reason to believe that the soluble salts of the liquor sanguinis are

not effused equally, the exosmosis of the alkaline salts (see page 27)

being in a higher ratio than that of the neutral chlorides, and of the

salts of soda in a higher ratio than of those of potash (page 47).

Until, however, this is established by further investigation, it may

be safer to take the analysis of the blood in health as a standard

for our artificial mixtures.

The following table, from data by Schmidt, gives the composition

and proportion of the salts in 1000 parts of the water of the liquor

sanguinis.

Soluble salts in 1000 parts of the water of the Liquor Sanguinis^

in health.

Chloride of Sodium .... 5*72

„ Potassium.... '627

Phosphate of Soda .... "367

Sulphate of Soda . . . . "176

Carbonate of Soda . . . . 213

9-02

From this it will be seen that in Cholera the water transudes in

a rather higher ratio than the salts it holds in solution.

From the above table we deduce tbe following formula for the

constitution of the salt to be used :

—

Approximative constitution of the salt to he used for injection into the

veins in Cholera.

Chloride of Sodium . . 60 parts by weight.

„ Potassium . 6 „

Phosphate of Soda . . 3 „
Carbonate of Soda . .20 „

By dissolving 140 grains of this salt in 40 fluid ounces of distilled

Water, and filtering, we obtain a fluid having a decidedly saline taste,

artificial fluid having 60 parts of salines for 1000, instead of 8 or 9, which

is the amount in the liq. sanguinis, could hardly, with safety, permeate

our tissues, at least its iunocuousness requires to be tested by actual

experiment.
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a faintly alkaline reaction, and nearly approximative in its constitu-

tion to the fluid effused, minus the organic substances. These are

small in amount, and their loss has apparently no important in-

fluence ou the constitution of the blood.

The arrest of the function of absorption in the
Medicated venous , n i • . p n

injections.
stage 01 collapse, and the consequent inertness or all

medicines administered by the stomach at this period,

naturally led to the suggestion of injecting them into the veins.

From the discovery of the circulation to the present time various

experiments of this kind have been instituted by different observers,

which prove that medicinal substances can thus with safety be

employed. The trials which have been made in this way in Cholera

are too few to admit of any deduction from them. In the former

epidemic, laudanum, camphor, quinine, &c., were used unsuccess-

fully. In some cases in University College, under the care of

Dr. Parkes in 1849, quinine was again tried at the suggestion of

Mr. Marshall, but without good effect. These failures do not,

however, decide the question of the utility of such measures, since

the operation was not performed until the patients were in extremis.

The addition of a small quantity of alcohol to the saline injections,

which was made by Dr. Little in 1832, was repeated by him in his

cases during the last epidemic, and with success. In one, a male

set. 22, 250 ounces of saline fluid was injected at four times, each pint

containing two drachms of alcohol. " This patient," he says, " there-

fore, received into his veins, in the course of a few hours, a quantity

of alcohol equal to that contained in six ounces of brandy."* The

recovery was complete. This subject certainly deserves a more

extended inquiry.

Of those who resist the fatal influence of the

impe'SreactfoD. Cholera poison in the stage of collapse, a large number

yet fall victims to its protracted effects.

After hopes of recovery have been excited by a parti'al restoration

of the functions to their normal condition, the favourable prognosis

we may have formed is disappointed by a failure -in the system to

maintain its upward tendency, or by a recurrence of the more charac-

teristic phenomena of the cold stage. Probably half the cases

fatal after the first 48 hours of severe symptoms belong to this

category.

We may, therefore, infer that much care is required during the

* Hunterian Oration, 1862.
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early period of reaction, since circumstances, in themselves appa-

rently trifling, may at this time determine the issue.

The indications for treatment are the same as in the cold stage,

but although our remedies are applied under somewhat more favour-

able circumstances for their operation, the therapeutic effects hitherto

obtained are uncertain.

A strict observance of the horizontal position, moderate external

warmth, stimulating applications to the extremities, region of the

heart, or epigastrium, and the administration internally of diffusible

stimuli in small quantities, with the free use of ice, cold water, and

other diluents, appear to constitute the principal part of the treat-

ment as far as it is yet determined.

The cerebral oppression and delirium of this period are pro-

bably due to exhaustion and the asphyctic condition of the capillary

circulation, the blood being imperfectly aerated and deficient in

water. The state of the brain which gives rise to these symptoms

is to be distinguished from that which occurs at a later stage from

retention of the urinary excretions. It is not benefited by local or

general depletion, but is slowly removed as the circulation is re-

established.

Although the analysis of the so-called consecutive

"consecutiye
^^"^^^ '^^ "0*' complete, enough has been done to show

fever;" that it is resolvable into a series of secondary lesions

uraemia. varying in character and intensitjf. It does not, there-

fore, admit of one form of treatment, but requires an adaptation of

remedies to the several exigencies of the system. The fruitless

search after specifics which occupies the mind in the preceding

stages of the disease is now tacitly given up, and we are content

to be guided by the pathological indications, as in other diseases.

But whilst our attention is directed to the local and more tangible

complications, it must not be forgotten that they are the effects of an

agent which has remarkably depressed the whole of the vital powers,

and, consequently, rendered necessary, modifications in the activity of

the measures otherwise adapted to their removal.

The most important indication for treatment is the depuration of

the blood from the urinary excretions. The conditions following

collapse are favourable to their retention, viz. the blood is of high

specific gravity, the circulation is embarrassed, and lesions of the

kidneys are frequent.

It is well known that uraemia may be developed even with healthy
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excreting organs, if there be a want of fluid in the blood. Tlie

phenomena preceding death from thirst are from this cause, and tlie

same resuhs follow whenever absorption of fluid is long prevented

by irritability of the stomach ; in Cholera, therefore, such a condition

cannot be overlooked.

The affection of the kidneys appears to be somewhat similar

to that follovv'ing scarlatina, but the inflammatory action is less

marked. For the most part the derangement is rather con-

gestive than inflammatory, and these organs regain their normal con-

dition as the general circulation is restored. In severer cases,, the

evidence of nephritis, from the character of the exudations found

in the urine, is more distinct.

These considerations show that the treatment must include such

means as allay irritability of the stomach and promote absorption,

restore the circulation, and remove the lesions of the kidneys. Of

these may be eniimerated the use of ice and cold water, eflfervescing

draughts or weak solutions of the alkaline salts, the warm bath,

emollient enemata, dry cupping to the loins, and counter-irritation

over the stomach.

Stimuli are sometimes necessary for the purpose of counteracting

the nervous depression, but their employment, whilst the system is

poisoned with urea, obviously requires careful regulation.

Stimulating diuretics, as cantharides, squills, turpentine, &c,, are

not adapted to the great majority of the cases. The spontaneous oc-

cm'rence of profuse diuresis, when the intestinal mucous membrnne

recovers its functions, shows th9,t the matters to be excreted are,

in themselves, sufficient to stimulate the kidneys, if the conditions

favourable to their action be present.

Occasional doses of mercurials, followed by laxatives, were found

to be useful, probably by quickening the circulation through the liver

and promoting absorption, as well as by depurating the blood, but

their use was necessarily limited, whilst the excretive function of

the kidneys was defective.

The cerebral and thoracic complications were treated as in the

ordinary uraemia of Bright's disease.

The following quotations give the general tenour of the replies

received in answer to a query respecting theApieans found most

serviceable in re-exciting the functions of the kidiresits after the stage

of collapse was passed.

Q
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Dr. Miller, Western General Dispensary :—
" In bad cases of consecutive fever I have invariably failed to

restore the functions of the kidneys, although blood-letting, blister-

ing, and salines have been employed. In less severe cases, where

calomel had been given, the suppression was less marked, but the

secretion was preceded by hasmorrhage. In some instances the

kidneys have almost suddenly recovered their function."

Mr. W. F. Horton, Hammersmith :

—

" Probably through my rather liberal use of mercury, I have not

had much difficulty on this point."

Mr. Snape, Bolton-le-Moors :

—

" The most successful means which I have found for re-exciting

the kidneys after the stage of collapse, are small doses of calomel

repeated every two hours."

Dr. Shapter, Exeter :

—

" Effervescing salines and mild purgatives, with the free use of

cold water and demulcent drinks."

Dr. Barlow:

—

" As long as the sickness remains unchecked, there is but little

hope of ui'ine being secreted in any quantity. For fulfilling this first

indication I found a little calcined magnesia in water most service-

.
able. "When the sickness began to subside, 5 grains of the chlorate

of potash in half an ounce of water appeared to act as a diuretic.

^
A most important measure, however, was the introduction of the

catheter as soon as there was reason to suspect that even a few

ounces of urine might be in the, bladder, for the drawing off of a

small quantity was generally followed by a more copious secretion.

The restoration of the functions of the kidneys was not necessarily

followed by recovery ; several patients imder my care became sud-

denly comatose after the urine had been freely secreted for some

days. As long as the dusky colour of the skin indicated capillary

obstruction, the danger was urgent."

Dr. Beadle, Tewkesbury :

—

" Under the use of mild salines, with Hydr. 6 creta and Pulv.

antimonialis, the secretion of urine returned with returning

strength."

Dr. Shearman, Rotherham :

—

" The application of leeches or cupping to the region of the kid-

neys, the warm bath, and diaphoretic salines."
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Dr. Haycraft, Greenwich :

—

" The calomel giyen in the stage of collapse generally favoured

the secretion of urine
;

this, and the carbonate of soda, or other

salines, with beef-tea ad libitum, were chiefly trusted to."

Dr. George Burrows :

—

" The means I have employed for re-exciting the functions of the

kidneys^ have been frictions over the loins, with liniment, camph.
CO. 8 R. lytt., occasionally cupping, the warm hip-bath, and the

internal use of salines combined with more stimulating diuretics.

The catheter was sometimes introduced and urine drawn off,

although its presence was not suspected."

Dr. Williams, Gloucester:

—

"I have tried various remedies, yet cannot say that any were

particularly successful."

Dr. Strange, Bridgenorth :

—

" The means for restoring the action of the kidneys were diluent

drinks, small doses of calomel, nitrate of potash, &c."

Dr. Yonge, Plymouth:

—

" I know of no remedies in particular for re-exciting the function

of the kidneys, or any treatment, except such as restore the secre-

tions generally."

Dr. Gwynne Bird, Swansea :

—

" When the functions of the kidneys were restored, I could not

observe that any remedial agent was specially productive of the

resxdt."

Dr. Roupell :

—

"I cannot say that any of the means which I have tried have

been successful. Cupping on the loins gives great relief, but tur-

pentine and other remedies do not seem to avail in this condition."

Dr. Paul, Bermondsey :

—

" I have not seen any good from medicines given for the restora-

tion of the urinary secretion. As the system recovers itself, the flow

of urine is re-established. I doubt of its being much influenced

by treatment."

Dr. Dickinson and Dr. Burgess, Liverpool :

—

" As the biliary and cutaneous secretions were restored, and the'

general state of congestion disappeared, the kidneys gradually

resumed their functions without any special treatment."
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Mr. Tebay, Westminster:

—

" I am not satisfied that any particular remedy was of use in re-

exciting the renal secretion."

Dr. White, Winchester :

—

" In the cases which I have had under my care, the function of

the kidneys has always been spontaneously re-established."

Dr. Rae, Plymouth :

—

" The secretion of bile and of urine gradually returns with return-

ing health, without the aid of any specific means."

Dr. Taylor, Fever Hospital, Liverpool :

—

"The function of the kidneys was restored as the temperature

returned, and the secretion of bile was re-established. Artificial

means were not used for the purpose of exciting the flow of

urine."

Muco-enterite
During the consecutive fever, the intestinal tract is

frequently in different parts the seat of persistent con-

gestion with diptheritic inflammation and ulceration. The termina-

tion of the ileum is most commonly thus afi^ected, and is the fre-

quent source of the bloody stools observed during reaction. In

some rare instances, limited sloughs of the mucous membrane re-

sult from effusion of blood into the submucous tissue. Such have

been observed in the large intestine and in the stomach. The

character of the local actions indicates a want of reparative power.

The treatment adapted to these lesions is probably that generally

employed with success in other forms of gastro-enterite, such as gentle

support, ammonia, serpentaria, and a moderate allowance of wine.
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